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PART  V, 


PHYSIOGRAPHY. 


§•  253.   DEFINITIOH. 

Physiograiphy  means  the  description  of  natu- 
ral productions  (§.  17.).  It  is  intended  to  pro- 
duce a  distinct  image  of  those  objects  which  we  dis- 
tinguish from  each  other  by  means  of  the  Charac- 
teristic, and  denominate  conformably  to  the  rules 
laid  down  in  the  Nomenclature. 

Phjsiogniphy  is  not  adapted  to  the  piftpose  of  diadn- 
giushing  minerals.  We  cannot  by  its  assistance  find  the 
place  of  a  given  mineral  in  the  system ;  or,  in  other 
words,  recognise  it :  fiir  it  is  independent  of  that  oon* 
nexion  among  natural  isoductiona  upon  which  systems  aro 
founded,  and  conidders  them  singly,  every  one  by  itselC 
Physiography,  therefore,  cannot  acqoiesoe  in  considering 
single  cfaaracteiB  or  characteristic  marts ;  but  it  must  ex- 
hibit them  all,  if  the  image  it  produces  is  meant  to  be  a 
complete  and  satis&ctory  onew*  Its  difference  from  the 
Characteristic,  founded  upon  these  properties,  is  as  obvious 
as  the  imposnbility  of  substituting  the  one  instead  of  the 
'  other.  A  descriptidn,  ther^re^  is  not  a  eharaeter  (§.  M2.) ; 
sfaioe  the  peculiarity  of  every  character  eoosists  in  its 
being  composed  of  a  smaUer  number  of  characteristic  terms 
than  may  be  observed  in  the  objects  characterized. 

The  descriptions  presuppose  nothing  but  Terminology. 
It  18  perfecUy  indiffinrent  what  nomenclature  is  made  use 
of  in  Physiography,  provided  only  the  names  and  denomi- 
nations to  which  the  descriptions  of  the  species  refer,  an- 
swer the  purpose  of  keeping  separate  those  objects,  which 
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reallj  differ  finom  each  other.  If  that  deportment  of  Na- 
tural Hiatorj  to  which  the  Ph/siography  helongs,  posaesaea 
the  advantage  of  a  STStematic  nomencUituie,  thia  will  be 
preferable  in  ita  application  to  any  other,  since  it  ia  the 
only  one  which  deserves  to  be  called  scientific 

The  Determinative  and  the  Descriptive  parts  of  Minera- 
logy have  never  been  distinctly  kept  separate  from  each 
other,  and  thia  has  been  the  reason  why  neither  of  them 
has  yet  attained  that  degree  of  perfection  and  utility  of  which 
it  it  susceptible,  even  in  the  present  state  of  Mineralogy, 
and  with  our  limited  knowledge  of  the  productions  of  the 
Mineral  Kingdom.  Every  thing  was  expected  from  the 
Descriptive  part  of  Natural  History,  while  the  Determina- 
tive part  was  entirely  lost  sight  of;  and  thus  Mineralogy 
haa  remained  fiur  behind  her  sister  sciences,  Zoology  and 
Botany. 

§.  S54.   OBJSCT8  OF  PHY8I0GEAPHY. 

.  The  object  to  which  Physiography  refers,  in  the 
Natural  History  of  the  Mineral  Kingdom,  in  as  far 
Itf  it  produces  a  mere  description,  is  the  Individual. 

Any  description,  containing  the  indication  of  all  the  pro- 
perties, will  suffice  for  determining  a  particular  individual. 
In  the  Animal  and  V^petable  Kingdoms,  homogeneous  in- 
dividuals (§.  230.)  axe  in  most  cases  at  the  same  time  iden- 
tical (^  214.),  excepting  their  sexual  difierenoes ;  or  at 
'  least  the  deviations  occurring  in  their  single  characters 
may  be  considered  as  merely  acddentaL  One  indi- 
vidual therefore,  or  in  the  case  of  an  existing  difference 
-  in  the  sexes,  two  of  them,  will  represent  tiie  whole 
spedea  s  and  the  description  of  thesa  individuals  may  be 
received  in  the  place  of  a  description  of  the  whole  species. 
In  the  Mineral  Kingdom,  the  homogeneous  individuals  in 
moat  cases  so  widely  differ  from  each  other,  that  a  descrip- 
tion of  the  one  does  not  by  any  means  apply  to  another ; 
one,  or  a  few  of  them,  therefore,  cannot  represent  the 
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whole  species,  nor  can  their  description  be  substituted  in- 
8te«d  of  the  description  of  the  species.  The  description  of 
all  the  Tarieties  of  a  species  does  not  produce  a  dear  idea 
or  representation  of  the  species  itself;  because  the  species 
is  not  a  titigie  body,  but  the  assemblage  of  all  the  homoge- 
neous individuals  or  varieties  (g.  220.).  Thence  we  info 
that  the  species  in  Mineralogy  is  not  properly  an  olgect  for 
a  description ;  and  the  latter  will  not  therefore  allow  of 
the  same  use  in  the  Mineral  Kingdom,  to  which  it  is 
adapted  in  the  Animal  and  Vegetable  Kingdoms. 

In  the  Mineral  Kingdom,  only  individuals  (or  composi- 
tions (g.  23.)  of  individuals),  admit  of  being  described,  and 
this  is  effected  by  indicating  aU  their  natural-historical  pro- 
perties. In  enumerating  these,  it  is  useful  to  keep  to  a  cer- 
tain determined,  though  in  itself  arbitrary  order  of  succes- 
sion, which,  for  the  sake  of  perspicuity,  should  remain  unal- 
tered, if  it  has  once  been-  fixed  upon.  All  prolixity  should 
be  carefully  avoided,  every  superiluous  word,  every  not  per- 
fectly determined  expression,  in  short,  every  thing  foreign 
to  the  purpose,  should  be  rcgected ;  and  such  terms  em- 
ployed as  are  explained  in  the  Terminology.  Many  obser- 
vations apply  also  to  the  present  subject,  which  have  been 
made  to  the  same  purpose  in  the  introduction  to  the  Cha- 
racteristic. 

Descriptions  are  required,  whenever  there  occur  new 
varieties  of  a  species,  the  latter  being  either  already  known, 
or  entirely  new ;  they  are  also  usefid  in  such  varieties  as  are 
distinguished  by  a  particular  application,  or  any  remarkable 
property,  or  such  as  have  been  provided  with  particular 
names  in  the  arts  of  life.  In  the  latter,  it  is  only  necessary 
to  indicate  those  properties,  by  which  the  variety  in  ques- 
tion differs  from  other  varieties  of  the  same  species.  It  is 
very  usefiil  to  give  an  accurate  description  of  such  indivi« 
duals,  as  are  subjected  to  a  chemical  analysis. 

§.  S55.  GEKEBAL  DJC8CBIPTION  OF  THE  SPECIES. 

In  order  to  represent  the  natural-historical  spc- 
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cies  in  the  Mineral  Kingdom,  it  is  necessary  to 
construct  a  Collective  or  General  Description, 

The  problem  to  be  resolred  in  oonrtructiiig  a  General 
Deicription  is,  to  gire  a  correct  idea  of  all,  or  at  leait  of 
the  known  varieties  of  a  species  in  their  proper  connexion ; 
it  must  therefore  contsin  at  once  ill  the  descriptions  of 
these  varieties,  without  its  being  itself  in  a  strict  sense  a 
description  at  alL  It  is  evident  that  the  onlj  means  of  ar* 
riving  at  this  en49  ^"^  ^  ^^  emplojment  of  the  series  of 
characters. 

The  method  of  constructing  a  general  description  of  a 
species  is  as  follows.  First,  any  suitable  variety  of  the 
species  is  chosen,  and  described  with  all  possible  accuracy, 
the  single  chanMStera  succeeding  each  other  agreeably  to 
the  order  fixed  upon,  as  above  mentioned.  The  descrip- 
tion will  contain  only  single  chaiacters,  consisting  of  a 
certain  form,  a  certain  colour,  a  certain  kind  of  lustre,  a 
certain  degree  of  hardness  or  of  specific  gravity,  Ac,  all  of 
these  being  members  of  their  respective  series.  If  in  the 
place  of  every  one  of  these  single  characters,  we  substitute 
the  complete  series  to  which  it  belongs,  the  DeMcription  cf 
the  InSvidu^  or  of  the  variety,  is  transformed  into  the 
CoUectkoe  or  General  De$criptionrof1he  Species,  • 

The  characters  contained  in  the  general  description  are 
expressed  in  series,  produced  either  by  immediate  observa- 
tion and  interpolation,  or  by  derivation  (§.  79.).  The  cha- 
racten  in  the  descriptions  of  determined  varieties  consist 
of  single  members  of  these  series.  Evidently  the  collective 
description  not  only  produces  a  complete  id«i  of  the  species 
itself,  but  it  also  contains  the  individual  description  of  every 
one  of  its  single  varieties ;  for,  as  to  the  latter,  if  we  choose ' 
arbitrarily  any  single  member  finom  every  one  of  the  men- 
tioned series,  and  join  these  members  in  the  adopted  order 
of  succession,  the  result  will  be  the  description  of  a  variety, 
beloni^g  to  the  species. 

The  representation  of  the  species  as  contained  in  the  ge- 
neral description,  is  fiir  more  complete,  than  it  could  be  ob- 
tained by  immediate  observation ;  for  it  unites  all  the  va- 
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rieties  whjcb  may  be  produeed  bj  all  posaibie  conbioalions 
of  the  single  properties  (the  members  of  different  series). 
It  would  contain  ail  the  yarieties  possible  in  a  species,  if  the 
series  themselves  were  complete^  which  can  be  maintained 
only  of  those  produced  bj  derivation.  Thus  the  conside- 
rations referring  to  the  Mineral  Kingdom  become  both  fer- 
tile and  interesting ;  becaosey  by  means  of  the  general  de- 
scription, we  obtain  firom  every  newly  discovered  variety, 
though  it  should  differ  from  thoee  already  known,  only 
in  a  single  character,  an  almost  endless  number  of  new 
varieties,  wluch  may  be  produced  by  uniting  the  new- 
ly discovered  property  with  every  combination  of  the 
members  of  the  other  series,  which  the  general  descrip- 
tion contains.  The  same  process  of  reasoning  is  fol- 
lowed here,  by  which  we  obtain  firom  a  newly  ascertained 
co-efficient,  or  from  a  number  of  derivation  not  known  be^ 
fore,  not  merely  a  single**  form,  but  whole  series  of  such 
Saraa. 

The  pure,  or  properly  so  called,  general  description,  re- 
fers only  to  the  individuals  of  the  species,  because  it  is  only 
from  these  that  we  are  entitled  to  derive  characteristic 
marks,  fit  for  being  employed  in  Natural  History  (g.  192.). 
If  the  compound  varieties  are  to  be  noticed,  this  must  be 
done  without  mixing  them  up  with  the  simple  ones. 

From  the  preceding  observations,  it  appears  that  the  ge- 
neral description  pre-supposes  the  correct  idea  of  the  natu- 
ral-historical species ;  but  none  besides  of  the  general  ideas 
developed  in  the  Theory  of  the  System  (§.  17-). 

The  collective  description  explained  here  has  no  doubt 
been  the  fundamental  idea  of  the  descriptions  introduced 
in  Oiyctognosy  by  the  celebrated  Webiter.  In  these  too 
series  are  made  use  of;  and  supposing  the  determination 
of  the  species  to  be  correct,  they  might  be  employed  in  the 
place  of  the  general  descriptions  of  this  work,  if  those  se- 
ries, upon  which  their  completeness  and  utility  more  particu- 
larly depends,  had  been  known  at  an  earlier  period,  and  the 
compound  varieties  properly  separated  from  the  simple  ones. 

The  general  description  requires  in  particular,  that  the 
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rules  be  strictly  foUowed  which  hare  been  mentioned  in 
9.  244.,  in  respect  to  the  Chancteristic. 

§.  S60.  ARBAKGSMBNT  OF  THE  OBNEBAL  DB8CBIP- 

TION. 

The  general  or  collective  descriptions  require  to 
be  80  arranged,  as  to  fadlitate  their  use  as  much  as 
possible,  and  to  produce,  in  fact,  a  complete  gene- 
ral  view  of  the  species. 

An  example  taken  from  one  of  the  general  descriptions 
contained  in  this  Treatise,  will  be  the  best  means  to  shew 
their  arrangement  in  a  greater  detail ;  for  which  purpose, 
we  select  that  of  rhombohedral  Lime-haloide,  which  is  par- 
ticularly well  calculated  for  illustration,  on  account  of  the 
numerous  varieties  which  this  species  comprehends. 

In  order  to  determine  the  series  of  crystallisation  of  a 
species  in  general,  it  is  necessary  to  indicate  its  funda- 
mental form  with  its  dimensions  expressed  by  numbers. 
The  authority  has  been  given  in  the  forms  of  variable  di- 
mensions. Those  which  have  been  re-examined,  or  newly 
or  more  accurately  determined,  are  likewise  indicated  by  the 
addition  of  R.  G.  (Reflective  Goniometer)  or  Ap.  (approxi- 
mation); the  first  expressing  a  higher  degree  of  exactitude. 

The  angles  or  dimensions  of  every  one  of  these  which 
can  possibly  occur  in  the  species,  may  be  calculated  from 
the  fimdamental  form,  agreeably  to  the  rules  laid  down 
for  the  derivations  of  other  simple  forms.  For  the  sake  of 
greater  convenience  in  calculating  the  angles  of  rhombo- 
hedral Lime-haloide,  the  value  of  a,  the  axis  of  the  funda- 
mental form,  has  been  given ;  its  horizontal  projection  being 
supposed  as  1.  The  same  is  observed^in  forms  of  the  Py- 
ramidal system.  In  the  fundamental  forms  belonging  to 
the  Prismatic  system,  the  ratio  of  the  axis  and  the  two  dia- 
gonals, a :  b :  c  has  been  given ;  in  Hemi-prismatic  forms 
the  ratio  of  the  four  lines  a :  b :  c :  d,  as  explained  in 
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Yet  a  calculation  woold  alwajra  be  required,  if  w«  intended 
Co  find  the  an^es  of  the  simple  forma  fix>m  the  given  ralue 
of  the  axis,  or  from  that  of  the  mentioned  ratioa  between 
the  axis  and  the  diagonals;  and  as  it  is  useful  and  interesting 
to  know  what  simple  forms  have  already  been  obaenred,  or 
which  among  these  most  commonly  occur  in  the  species ; 
the  derived  forms  have  also  been  indicated,  along  with  the 
measure  of  their  angles,  and  expressed  by  meana  of  their 
crystaliographic  signs.  In  respect  to  the  indication  of  their 
angles,  a  general  exception  has  been  made  in  those  limit- 
ing  forms,  in  which  a  similar  determination  is  not  neces- 
sary, since  their  angles  are  the  same  wherever  they  occur, 
and  have  been  given  in  their  proper  place,  under  the  head 
<tf  Tenmnolsgy.  An  asterisk  over  the  orystalLographic 
sign  of  a  simple  form  denotes,  that  it  has  been  observed 
in  nature,  without  any  additional  ftces. 

The  peculisr  mode  io  which  the  simple  ibrms  of  a  spe- 
cies join  in  combinations,  is  another  very  important  sulgect 
in  the  general  outline  of  that  species  s  it  is  tiie  Character  af 
CanUnnaHoru  (§.  145.,  &c.).  The  simple  forms  of  octahe- 
dral Fluor-haloide,  those  of  hexahedral  Iron-pyrites  and 
of  tetrahedral  Copper^lance,  belong  to  one  and  tl|;ie  same 
series  of  crystaUisation,  and  yet  every  one  of  these  species 
contains  some  simple  forms  not  to  be  met  with  in  the  others, 
and  which  nevertheless  impart  a  peculiar  aspect  to  the  com- 
binations in  which  they  enter,  so  that  the  crystallioatieiis 
of  the  three  species  di£fer  most  essentially  fh>m  each  other. 
This  diflTerence  is  expressed  in  the  Character  of  Combina- 
tions, which  is  temlar  (§.  156.)  in  the  Fluor-haloide,  sendm 
ieutUar  of  parallel fice§(%.  157*)  in  the  Iron-pyrites,  and  temi^ 
tessular  ofincHnedfaces  (§.  157.)  in  the  Copper-|^ce.  In  the 
rfaombohedral  system,  the  combinations  are  either  rfaombo- 
hedral  or  di-rhombohednd,  or  hemi-rhombohednd,  ftc> 
agreeably  to  g.  145.,  &c.  The  first  of  these  spplies  to  the 
species  of  rhombohedral  Lime-haloide,  and  its  Character  of 
Combinations  therefore  is  rhombohedral. 

Next  to  this  are  indicated  some  of  the  most  comnum  or 
remarkable  combinatioiui  occuning  in  the  species,  expressed 
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bj  their  crystaUcgntphic  signs,  and  parUiy  also  illusUated 
bj  figures.  It  may  be  supposed  here,  that  the  use  of  the 
■igns  will  be  entirely  familiar  to  those  who  have  read  the 
pireceding  part  of  the  pres«it  work.  Upon  this  supposition 
the  few  lines  referring  to  the  combinations  WiHi  be  more 
usefiil  to  the  reader,  than  the  descriptions  of  crystalline 
fimns  commonly  to  be  met  with  in  mineralogical  books, 
which,  though  sometimes  extended  to  sevenl  pages,  yet 
addom  suffice  for  representing  with  any  degree  of  aocuiacy, 
combinations  of  three  or  four  simple  forms,  ftcless  sudi  as 
are  still  more  complicated.  These  descriptions  never  can 
arrive  at  any  thing  like  mathematical  precision,  whereas 
theciystallogxaphic  designation  employed  in  this  work  ad. 
mits  of  the  most  accurate  calculations,  and  will  answer 
evety  crystaUngiapbic  question,  which  regards  the  desig- 
nated compound  form. 

The  phenomenon  of  cleavage  being  in  the  nearest  rel»- 
tien  to  the  crystalline  forms,  the  next  place  in  the  col- 
lective description  has  been  assigned  to  iU  The  forms  of 
cleavage  are  likewise  represented  by  means  of  their  oystal-i 
lographic  signs ;  and  as  to  the  fines  of  cleavage,  due  atten- 
tion  has  been  paid  to  their  def(ree  of  perfection,  some  of 
them  being  more  easily  observed,  and  on  that  account  dis- 
tinguished from  others,  which  require  a  more  minute  ex- 
amination, sometimes  even  the  assistance  of  a  vexy  intense 
light  (§.  162.).  Thus  in  rhombohedral  lime-haloide  the 
fines  of  cleavage  obtained  in  the  direction  of  the  fines  of 
the  rhombohedron  B,  commonly  present  high  degrees  of 
perfectbn,  while  those  in  other  directions,  if  ever  they 
occur,  generally  appear  less  distinctly. 

Fracture^  as  iurua  it  is  contained  in  the  collective  de» 
icription  itself^  refiars  only  to  simple  minerals.  Although 
in  itself  rather  insignificant,  yet  for  the  sake  of  complete- 
neas  we  cannot.pass  it  by  unnoticed.  Several  varieties  of 
firacture,  if  mentioned  in  one  and  the  same  place,  denote 
the  Umits,  between  which  the  varieties  range,  which  occur 
in  the  spedes.  Also  in  respect  to  fracture,  it  will  be  indi- 
catedy  whether  it  be  easily  or  difficultly  obtained.    Bhom- 
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bohednd  Lime-baloide  so  veiy  readily  jieldB  to  dearage, 
that  in  most  cases  it  is  attended  with  considerable  difficult j 
to  peiceiye  the  fiices  of  fracture,  which  are  concfaoidaL 

The  physical  quality  of  the  surfiu»  of  ciystals  is  hr  move 
important  than  fracture,  since  it  is  in  close  connexion  with 
the  crystalline  forms  themselres.  Also  these  Ikces  are  ex- 
pressed by  crystallographic  signs,  because  they  cannot  be 
indicated  with  greater  brevity  or  precision.  Sereral  of  the 
ftcea  of  cxystaliisation  of  riiombohedral  Lime*haloide  are 
veiy  often  finuid  to  be  streaked ;  but  these  striae,  with  a  jfew 
trifling  exceptions,  have  a  constant  direction,  being  almost 
in  every  instance  parallel  to  the  intersection  of  the  striated 
&ce8  with  the  fiices  of  the  rhombohedron  B. 

The  diaracters  depending  upon  the  presence  of  light, 
contribute  very  much  to  enliven  the  image  or  representa- 
tion of  the  species.  The  kinds  of  lustre  must  everywhere 
be  mentioned ;  and  if  there  should  be  found  a  difference  as 
to  its  occurrence  upon  different  fiuses,  also  the  direction 
must  be  given,  in  which  the  different  kinds  of  lustre  may 
be  observed.  In  riiombohedral  Lime-haloide,  the  lustre  is 
in  general  vitreous,  only  the  fiices  of  B-~  o»  sometimes  pre- 
sent pearly  lustre.  The  latter  kind  of  lustre  sometimes 
also  extends  to  compound  varieties,  whose  &ces  of  compo- 
sition correspond  to  those  of  B  —  oo,  as  in  the  well  known 
example  of  Slate-spar.  Of  the  degrees  of  lustre,  it  ia  suffi- 
cient to  mention  the  limits. 

The  series  of  colours  in  particular  might  be  very  useful 
in  enlivening  the  collective  descriptions,  if  they  could  be 
expressed  with  the  same  conciseness  as  those  of  the  crys- 
talline forms.  But  in  order  to  indicate  the  series,  it  is  in- 
dispensible  to  mention  all  its  single  members ;  and  I  have 
therefore  thought  more  convenient,  for  the  sake  both  of  , 
preciflion  and  brevity,  aserely  to  give  an  outline  of  these 
aariea,  by  indicating  their  principal  points,  or  some  of  their 
more  peculiar  properties.  This  mode  of  treating  the  sub-  ' 
ject  does  by  no  means  iigure  the  use  of  the  series,  of  co- 
lours, nor  diminish  their  importance  in  the  determination 
of  the  sfeaea.  It  is  the  white  colour,  wliicfa,  in  rhombohe- 
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dral  Ltme-haloide,  accidentally  inclines  to  several  others, 
none  of  their  different  riiades  possessing  any  degree  of 
brightness.  Colours  produced  by  occasional  admixtures 
of  minerals  foreign  to  the  species,  do  not  properly  belong 
to  the  collective  description  ;  because  they  are  not  mem- 
bers  of  the  series  of  colours  of  the  species  described.  Yet 
they  are  indicated  by  themselves,  at  least  the  common 
shades,  in  order  to  exclude  them  from  those,  with  which 
they  are  not  connected  by  transitions  within  the  same 
series. 

It  is  important  to  indicate  correctly  the  cobur  of  the 
powder,  or  the  streak. 

The  indication  of  the  limits  will  suffice  far  the  degrees  of 
transparency.  In  general,  reftaction  is  simple  in  all  those 
species  whose  forms  belong  to  the  tessular  system :  it  is 
double  in  all  those  of  the  other  systems.  There  is  but  one 
optical  axis  in  the  rfaombohedral  and  pyramidal  systems, 
which  coincides  with  the  crystallographic  principal  axis. 
In  the  prismatic  forms,  there  exist  two  optical  axes,  situ- 
ated in  planes  which  pass  through  the  axis  and  one  of  the 
diagonals.  The  direction  of  these  axes,  in  respect  to  the 
crystallographic  axes  and  diagonals,  in  most  cases  has  not 
been  sufficieiitly  ascertained*  The  chaiacters  of  the  mine- 
rals derived  from  their  action  upon  light,  will  no  doubt 
form  an  essential  part  in  ftiture  of  the  general  descriptions. 

lAstly,  the  general  descriptions  contain  the  indication  of 
the  form  of  aggregation,  of  hardness,  specific  gravity,  and 
other  characteristic  marks  derived  from,  or  respecting,  the 
substance  of  minerals,  as  odour,  taste,  &c.,  which  may  be 
useful  in  the  description  of  varieties ;  all  of  them  express- 
ed with  the  brevity  essential  to  the  characters  which  com. 
pose  the  Quffacteristic  It  is  necessary  to  observe  here, 
that  the  unity  of  comparison  for  the  specific  gravity  of  ex- 
pansible fluids,  is  that  of  atmospheric  air ;  in  the  same 
way  in  which  that  for  liquid  or  solid  bodies  is  the  specific 
gravity  of  distilled  water.  The  specific  gravities  given 
without  adding  any  authority,  have  been  newly  deter- 
mined and  reduced  to  a  temperature  of  15**  centigr.  (59* 
Fahrenh.). 
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A  great  number  of  the  different  Farieties  of  certain  tpe- 
dea  19  produced  by  the  compoeition  of  their  individuals. 
The  species  of  rfaombohedral  JLime-haloide  is  one  of  the 
meet  xemarlcable  in  this  respect ;  and  tliis  has  been  the 
reason  of  its  having  been  divided  and  subdivided  into  a 
great  number  of  sub-species  and  kinds.  If  the  collective 
description  of  the  simple  varieties  has  been  drawn  up  with 
sufficient  accuracy,  it  will  not  be  difficult  to  join  the  com- 
pound varieties  within  a  narrow  eompass  which  can  be  easily 
surveyed,  and  annexed  to  the  former.  This  has  been  done 
in  rhombobedral  lime-haloide.  Among  the  compound  va« 
rieties,  the  most  remarkable  are  those  in  which  the  compo- 
sition follows  a  certain  rule,  that  is  the  twin-crystals.  The 
general  conskleTaJtion  of  the  twin-crystals  (g.  179.)  contains 
the  principles  of  a  method,  according  to  which  those  be- 
longii^  to  any  particular  species  may  be  indicated  with 
precision  and  convenience,  and  provided  with  an  appro- 
priate designation.  This  method  consists  in  expressing 
the  form  of  the  regulaify  joined  individuals  by  means  of 
their  crystallographic  signs,  and  in  determining  in  the  same 
way  the  axis  of  revolution  and  the  fiu:e  of  composition. 
It  win  be  still  more  general  if  we  conceive,  that  not  any 
particular  observed  crystalline  variety,  but  indeed  eveiy 
simple  or  compound  form  belonging  to  the  specits,  may  be- 
long to  the  individuals,  which  ar%  joined  in  the  regular 
composition. 

It  will  be  sufficient  only  to  mention  the  imitative  forms, 
in  order  to  recal  their  properties  to  the  memory,  these  be- 
ing commonly  so  much  alike  in  every  instance,  that  they 
allow  of  a  general  explanation,  which  has  been  given  in  its 
proper  place  (§.  181,  &c.).  The  condition  of  their  suifitce, 
or  of  the  fiu;es  of  composition  in  their  interior,  the  shape  of 
the  particles  of  composition,  and  the  mode  of  that  compo- 
sition itself  may  likewise  be  indicated.  It  is  necessary 
to  remark  here  that  the  occurrences  of  compodtion  are 
not  mentioned  for  the  purpose  of  recognising  or  distin- 
guishing the  compoimd  varieties  of  rhombohedral  Lime- 
haloide  from  those  of  any  other  species,  which  in   ftct 
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would  in  ererj  respect  be  foreign  to  the  purposes  of  a 
coUectire  description ;  but  that  they  are  intended  mere- 
Ij  for  produciflg  a  general  survey  of  every  thing  relaUve 
to  those  compositions  contained  within  the  limits  of  the 
species. 

The  same  applies  also  to  amoxphous  compositions,  or,  as 
Ihey  are  more  commonly  called,  to  the  matdve  varieties. 
As  to  these,  the  most  important  properties  to  be  mentioned 
here  will  be,  the  shi^  of  the  component  particles,  their 
sise,  mode  of  aggregation  and  firactore ;  for,  according  to 
these  properties,  the  species  of  rfaombohednLl  lime-haloide 
has  been  divided  into  foliated,  fibrous,  and  compact  lime- 
stone, together  with  their  fiurther  subdivisions ;  and  Ifte- 
wise  the  oryctognostic  species  of  Slate^spar,  AnthraeoHte 
Chalk,  fiodanilk,  and  others,  have  been  formed  under  the 
same  influence  of  composition,  as  will  appear  more  evident* 
l^in  the  OUeroaHom  annexed  to  the  description  of  the  pre- 
sent qwcies.  Thus  we  are  capable  of  expressing  in  a  fow 
words,  mudk  that  has  been  described  with  great  prolixity 
in  mineralogical  works ;  while  we  ei\foy  the  advantage  of 
arriving  at  an  idea  of  the  sulgect,  correct  and  general,  and 
conformable  to  nature. 

Abo  the  pseudomorphoses  need  nothing  more  than  to  be 
mentioned.  Even  though  their  appearance  be  regular, 
they  so  little  refer  to  the  internal  quality  of  the  species, 
that  their  knowledge  does  not  add  to  our  general  know- 
ledge of  the  species. 

The  arrangement  of  -all  the  other  collective  descriptions 
is  the  same  as  that  explained  in  the  preceding  example, 
taken  from  xfaombohedral  lime-haloide.  If  other  pro- 
perties should  happen  to  occur  than  those  mentioned  here^ 
these  properties  will  likewise  be  inserted  in  a  proper  or- 
der, provided  they  contribute  to  our  natural-historical 
knowledge  of  the  species  in  question ;  whersas  others  men- 
tioned in  rhombohedral  lime-haloide,  if  they  be  wanting, 
will  be  passed  over  in  silence.  In  general,  some  one  or 
other  of  thenaturaUhistorical  properties  of  the  species  may 
be  rendered  more  prominent,  the  more  it  contributes  to  a 
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deir  and  distinct  image  of  the  spedes  I  without,  howerer, 
too  much  encroaching  upon  the  uniformit j  of  the  ooikctive 
deflcriptions,  as  &r  as  thia  may  he  conaistent  with  the  qua« 
lities  of  the  species  dafvibed. 

The  collective  descriptions  of  the  species  form  one  of  the 
most  important  subjects  of  the  Natural  History  of  the  Mi- 
neral Kiiifdom.  Although  they  represent  the  minend 
species  by  themselyes,  not  paying  any  attention  to  their 
resemblance  to  others,  yet  they  effect  this  in  the  mi« 
nutest  detail,  and  to  the  greatest  possible  completeness,  and 
hence  they  contain  eU  the  naiuraUiistorioal  i^/brmatHm,  pro^ 
perlif  $0  caUedj  relative  to  the  mineral  productions.  C%a- 
raeier  naitiraUt  (§.  242.  243.)  gentnim  pbuUarum  Jkndttmenm 
turn  etty  qwf  datUutut  nuBus  de  gemere  rite  judieabU  ;  adeoque 
abtohOmn  fundameiUum  oogniiioids  piantarum  eti  et  eHt* 
LxH#Fh]LBot.l89L  This  knowledge,  however, is  still  very 
imperiect.  For  minenlogists  hare  hitherto  attached  too 
much  importance  to  compaction  and  other  subordinate  sub- 
jects, whilst  the  study  of  what  alone  is  capabla  of  bringing 
the  collective  descriptions  of  mineral  species  nearer  perfec- 
tion, has  comparatively  been  too  much  neglected.  Hence 
the  accurate  investigation  of  the  natural-historical  proper- 
ties of  individuals,  upon  which  this  chiefly  depends,  cannot 
be  too  strongly  recommended  for  the  promotion  of  minera- 
Iwical  science.  I  trust  that  in  these  inquiries^the  perusal 
ofthe  present  work  will  remore  a  great  part  of  those  di£> 
ficulties,  which  have  formerly  originated  from  a  too  general 
want  of  crystallographic  knowledge.  Crystallographic  in- 
fiirmation  being  now  rendered  more  accessible,  and  its  ap- 
plication shewn  by  a  great  number  of  examples;  in  short, 
the  path  being  open  which  ought  to  be  folwwed,  we  may 
justly  expect,  thait,  within  a  short  period,  the  zeal  and 
perseyerance  at  present  bestowed  upon  the  study  of  Mine- 
ralogy, will  greatly  improve  the  collective  descriptions  of 
the  mineral  species. 
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§.    257.     THE    COLLECrrVB    DESCRIPTIONS    DO    MOT 
DEPEKD  UPON  THE  SYSTEMS. 

• 

The  collective  descriptions  are  independent  of 
the  systems ;  they  are  applicable,  therefore,  in  every 
system,  even  though  the  principles  to  which  it  is 
framed  should  not  agree  with  those  of  Natu* 
ral  History. 

The  collective  deflcription  represents  the  naturBl-historicil 
species  developed  in  its  minutest  details.  The  natunl-histo- 
rical  species  itself  is  the  basis  of  every  method,  or  in  ftct  of 
every  science,  which  refers  to  the  productions  of  the  Mineral 
Kingdom  :  it  is  the  object,  not  the  product  of  dassifieation 
(§.  220.  223.).  The  collective  description  is  therefore  inde- 
pendent of  the  system,  and  may  be  applied  in  every  one 
of  them,  natural  or  artificial,  and  drawn  up  conformably 
to  the  principles  of  Natural  History,  or  to  those  of  any 
other  science.  Thus  the  collective  description,  by  means 
of  its  general  applicability,  is  raised  to  a  still  higher  de- 
gree of  importance,  since  it  becomes  the  link  between  Na- 
tural History  and  other  sciences  referring  likewise  to  the 
productions  of  the  Mineral  Kingdom. 

Having  completed  the  collective  descriptions,  Natural 
History  has  fulfilled  its  duty,  and  the  natural-historical 
species  is  now  fit  to  be  the  subject  of  fiuther  investigation 
in  other  sciences,  in  all  of  whidi  it  is  the  general  classifiable 
unity,  since  it  is  not  only  distinguishable  with  the  greatest 
facility  from  every  one  resembling  it,  but  also  clearly  re- 
presented to  the  minutest  details  by  the  enumeration  of  its 
natural-historical  properties.  The  acquirement  of  all  other 
kinds  of  information  referring  to  minerals  is  foreign  to 
Natural  History,  although  its  foundation  consists  in  the 
correct  determination  of  that  science.  It  is  only  by  di- 
viding and  keeping  separate  the  heterogeneous  principles, 
that  it  will  be  possible  to  produce  unity  and  connexion  with- 
in the  store  of  our  knowledge,  for  by  this  means  we  shall 
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not  only  avoid  future  disputes  and  contndictiona,  but  also 
terminate  those  which  have  hitherto  prevailed.  Every 
thing  being  thus  preserved  in  its  proper  place,  one  will  re* 
gularly  follow  the  other  t  and  there  will  not  exist  tliat  mix- 
ture of  heterogeneous  matter  of  information,  which  has  been 
till  now  called  Mineralogy,  without,  however,  having  a  just 
title,  according  to  its  nature  and  prindples,  to  be  regarded  as 
such.  £very  one  therefore  of  those  sciences,  which  have 
hitherto  been  but  too  frequently  mixed  up  with  one  another, 
thus  confined  within  their  respective  limits,  will  entirely 
become  what  it  ought  to  be,  and  will  not  be  prevented  in 
future  by  foreign  considerations,  from  approaching  nearer 
perfection.  It  is  of  the  greatest  importance  never  to  lose 
sight  of  the  succesnon  of  such  sciences  as  refer  to  one  and 
the  same  object. 

£v«ry  step  taken  upon  the  methodical  path,  leads  us 
forwards ;  and  every  one  is  equally  important,  since  it  be- 
comes possible  only  upon  the  supposition  of  the  preceding 
one  having  been  accomplished.  It  is  Natural  History  which 
takes  the  lead  in  this  process ;  and  every  scientific  exami- 
nation of  a  production  of  nature,  must  therefore  begin  with 
its  natural-historic^  determination. 

The  following  list  contains  some  mineralogical  works  use- 
ful in  a  more  detailed  study  of  mineral  species,  and  which 
have  partly  also  been  made  use  of  in  the  physiographlcal 
department  of  the  present  Treatise : 
A  System  of  Mineralogy,  in  which  minerals  are  arranged 
according  to  the  Natural  History  method.    By  Bobert 
Jameson.    Third  edition.    £dinbuT^,  1820. 
Manual  of  Mineral<^ :  containing  an  account  of  simple 
Minerals ;   and  also  a  description  and  arrangement  of 
mountain  rocks.   By  Robert  Jameson.   Edinbui^h,  1821. 
An  Elementary  Introduction  to  the  Knowledge  of  Mine^ 
ralogy,  &c    By  William  Phillips.   Third  edition.    Lon- 
don, 1823. 
Handbuch'der  MIneralqgie,  von  C  A.  S.  Hoffmann.  Frei- 
berg, 1811.    Continued  by  A.  Breithaupt 
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Handbudt  der  Minerakgie,  ran  J.  F.  L.  Hauamaim;   G(>i« 

tingen,  1813. 
Vollstandiges  Handbuch  der  Oryktognosie,  Ton  H.  Stef* 

fens.    Halfe,  1811. 
Handlnicfa  der  Oiykt^oaie,  von  Kail  Caesar  ▼.  Leonhard. 

Heidelberg,  1821. 
CristallograpUe,  &c  par  M.  de  Rom^  de  PUe.    V.  Vol. 

I.  p.  17. 
Traits  de  Hfin^ndogie,  par  le  C«<.  Hauy.    V.  VoL  I.  p.  17. 
Tableau  comparatif  des  resultata  de  la  Criatallograpbie  et 

de  Tanaljae  chimique,  relatiyement  k  la  daairiflcation  des 

min^raux,  par  M.  PAbb^  HaUjr.    Paris,  1809. 
Tnit^  de  Min<fralogie,  par  M.  PAbb^  HaUj.    Seconde 

^tion.    Paris,  1822. 

Numerous  Memoirs  in  different  Journals,  bj  Messrs 
HaQj,  Monteiro,  Count  Boumon,  Soret,'  Weiss,  Beni« 
bardi,  Fuchs,  Dr  Brewster,  Phillips,  Brooke,  L^vy,  and 
others. 

For  Sjnonjmes  and  literature  in  general, 
T.  Allan's  Minenilflgical  Nomenclature,  aiphabeticallj  ar« 

ranged,  &c    F^inbui)^,  1819. 
Systematische  Ueberstcht  der  litteratur  f  lir  Mineralogie, 

Beig-und  Hiitten-Kunde,  Tom  Jahr  1800  bis  mit  1830, 

.ron  Dr  Johann  Carl  Freiesleben,  Kon.  Siichs.  Bergratfa. 

Frejbeig,  1822. 


GENERAL  DESCRIPTIONS 


or  THE 


SPECIES. 


CLASS  I. 
GA8.     WATER.     ACID.     SALT. 


Ordbe  I.    GAS. 
GxKVS  I.     HYDROOEN-GAS. 

1.    PURE  HTDROGEN-OAS. 

Pure  Hydrogen  Gas.  Jameson.  Man.  p.  1 .    WasserstoflT- 
gas.  Hausmavk.  I.  S.  63. 

Amorphous.      Transparent.      Expansible. 
Sp. 6r.  =  0068a  Berz.*  0-07SS.  Biot and  Ara- 
GO.*(*     Odour  peculiar. 

*  I^rbok  i  Kemien,  af  J.  J.  BERZZLnrs.    Stockholm, 
f  Traits  de  Physique  Exp^r.  et  Math,  par  M.  Biot.  Paris. 

VOL.  II.  B 
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OBflXmTATIOKS. 

1.  Hjdrogen-gu,  as  it  is  found  in  nature,  is  generally  in  a 
state  of  combination.  Bjr  the  assistance  of  chemical  proceasesy 
it  majr  be  obtained  firee  from  aU  odour.  It  bums  with  a  feeble 
light  in  atmospheric  air,  and  if  mixed  with  it,  produces  a 
detonating  gas.  It  imparts  neither  odour  nor  taste  to 
water  with  which  it  has  been  kept  in  contact. 

2.  The  pure  Hjrdrqgen-gas  is  developed  from  sereral 
kinds  of  rocks,  limestone,  beds  of  coal,  dec;  also  from 
pools  and  stagnant  water  in  general ;  and  it  is  met  with  un^ 
der  these  circumstances  in  different  countries  all  over  the 
globe.  It  is  one  of  the  most  common  sources  of  the  per- 
petual fires  of  the  Pietra  Mala,  and  other  places  in  Italj,  in 
the  north  of  Asia.  &c.  and  occurs  in  serend  mines. 


St,    EUPYESUMATIC  HYDEOGEN-OAS. 

Empyreumatic  or  carburetted  Hydrogen  Gas.  Jam.  Man. 
p.  1.     Kohlenwasserstoffgas.  Hausx.  I.  S.  64. 

Amorphous,      Transparent      Expansible. 

Sp,  Gr,  =:  0*5707.  Berz.     Odour  empyreumatic. 

OBSE&TATIOHS. 

1.  The  empyreumatic  Hjdrogen«gas  consists  of 
Carbon      74-00.    * 

Hydrogen  26*00,  according  to  Bebzeliits. 
It  boms  with  a  very  fidnt  blue  flame,  and  imparts  neither 
odour  nor  taste  to  water  it  has  been  in  contact  with. 

8.  It  is  developed  firom  manhes  and  stagnant  pools,  and 
is  also  found  in  volcanic  countries.  It  seems  that  the 
above  mentioned  spedes,  which  is  said  by  Bsezeliits  to 
bum  with  almost  no  flame  at  all,  is  different  fimn  the  in« 
flammable  gas  which  occurs  in  coal  mines,  particularly 
those  of  Newcasde  and  Liege,  smce  the  latter  bums  with 
a  bright  flame.  This  gas  is  ciJled  Jlre-damp  at  Newcastle. 
There  are  contbual  streams  of  it  issuing  firom  the  coal 
seams  or  the  accompanying  strata.    It  mixes  readily  with 
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atmospheric  air,  in  which  state  it  has  heen  the  cause  of 
many  melancholy  accidents  by  sudden  explosions. 

3.    SULPHUBEOUS  HTDBOOEN-GAS. 

Sulphuretted  Hydrogen  Gas.  Jam.  Man.  p.  2.    Schwe- 
felwaaserstofiPgas.  Bavsm.  I.  S.  6S. 

Amorphous.      Transparent      Expandble. 

Sp.  6r.  =  1-181.  Bbrz.    1191S*  Gay-Lvsbac. 

Odour  of  putrid  eggs. 

OBSERVATIOMS* 

1.  The  sulphureous  Hydrogen-gas  consists  of 

Hydrogen    5-824. 

Sulphur     94*176.      Berzelius. 
It  does  not  support  combustion ;  it  blackens  most  of  the 
metals,  and  becomes  fiital  to  animals  if  inhaled  in  any  consi- 
derable quantity. 

2.  It  b  develoj^ed  from  sulphureous  waters,  both  cold  and 
warm,  as  at  NenndorlE^  in  Westphalia,  and  at  Baaden,  neat 
Vienna ;  also  from  swamps  and  marshes.  In  Italy  both  cold 
and  warm,  it  is  disengaged  from  the  soil  of  the  Soljktarat  and 
of  the  Fumacchie^  sometimes  mixed  with  other  kinds  of  gas, 
of  which  several  instances  have  been  mentioned  by  M.  vom 
PszrsTANowsKT,  lu  hls  Memoir  on  the  Origin  of  the  VoI« 
canoes  in  Italy.  On  the  western  bank  of  the  Niagara  rirer, 
a  mile  south  of  the  Falls,  it  issues  from  the  bank,  which 
consists  of  a  shelly  limestone,  including  thin  beds  of  coal 
and  Iron-pyrites.  Under  similar  circumstances^  it  occurs 
near  Otsc^uaga  Creek.  A.  Eatov. 

4>.    PHOSFHOBOUS  HTDBOGEN-GA8. 

Phosphuretted  H^dro^n  Gas.    Jam.  Man.  p.  2.   Fhos« 
phorwasserstofigas.  Haush.  I.  S.  64. 

Anu»phou8.      Transparent      Expansible. 

Sp.  6r.  =  0*9022.  Thohsok.    Odour  of  putrid  fisb. 
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OB8SRVATIOK8. 

1.  This  gas  is  composed  of  phosphorus  and  hydrogen,  the 
rehitive  quantities  of  which  have  not  yet  been  ascertain- 
ed.     Bubbles  of  this  gas,  passing  through  a  liquid  into 

,  atmospheric  air,  undergo  a  spontaneous  combustion,  and 
produce  a  smoke  remarkable  for  its  annular  disposition. 
If  allowed  to  remain  for  some  time  in  contact  with  water, 
it  imparts  to  it  a  disagreeable  odour,  and  a  bitter  taste. 

2.  The  phosphorous  Hydrogen-gas,  is  the  product  of 
bogs  and  other  humid  places,  which  contain  organic  matter 
in  a  state  of  putrefaction.  It  has  been  considered  as  the 
cause  of  the  tgnitfxiuut  or  jack  o'  lantern  ;  an  opinion  not 
▼ery  probable,  if  we  compare  the  properties  of  the  gas  with 
the  descriptions  given  of  these  luminous  phenomena. 

GekusII.    ATMOSPHERIC-GAS. 

1.    PURE  ATMOSPHERIC-GAS. 

Pure  Atmospheric  Air.  Jam.  Man.  p.  2.     Atmosphse- 
rische  Luft.  Hausu.  III.  S.  762. 

Amorphous.       Transparent      Expansible. 
Sp.  Gr.  =  I'O.     It  is  nearly  800  times  lighter  than 
pure  Atmospheric-water. 

OBSERVATIOKS. 

1.  Pure  Atmospheric-gas  consists  of 

Azote  78-999. 

'Oxygen  21'000. 

Carbonic  acid  0*001.  Berzelius. 
The  proportion  of  azote  and  oxygen  is  constant,  that  of 
carbonic  acid  is  variable ;  being  sometimes  higher,  some- 
times lower  than  that  mentioned  above.  Air  fiUed  in 
bottles  at  sea,  at  a  considerable  distance  from  the  shore,  has 
been  found  to  contain  no  carbonic  acid  at  aU. 

2.  It  constitutes  the  atmosphere,  and  surrounda  the 
whole  globe. 


ORDEK  II.        PURE  ATMOSPHERIC-WATER.  21 

ObdbrII.    water. 

Genus  I.    ATMOSPHERICWATER. 

1.    PURB  ATMOSPHERIC-WATER. 

Pure  Atitton)heric  Water.  Jam.  Man.  p.  3.     Weich- 
Waflser.  HarUWaaaer.  Hausu.  III.  S.  760.  773* 

Amorphous.       Transparent.       Liquid. 
Sp.  Gr.  =  lO.      Without  odour  or  taste. 

OBflZRYATIOVa. 

1.  Pure  Atmospheric-water  conaiats  of 
Oxygen  88*94. 
Hjdrogen  11*06.  Berzelius. 
In  its  natuial  state,  it  generally  contains  several  earthy 
substances,  salts,  or  acids,  in  a  state  of  solution,  which 
sometimes  exercise  a  considerable  influence  upon  its  taste, 
odour,  and  specific  gravity.  Thus  are  formed  the  different 
kinds  of  hard  water,  of  acidulous  and  bitter  waters,  and 
eea^water,  which  by  some  naturalists  have  been  considered 
as  particular  apedea.  If  the  temperature  be  sufficiently 
high  or  low,  its  form  of  aggregation  is  changed ;  and  in- 
steui  of  water,  there  appears  steam  or  ice.  The  crystals 
of  ice  or  snow,  of  which  a  great  number  are  described 
and  figured  by  Captain  Scoresby,  are  commonly  said  to  be- 
long to  the  rhombohedral  system.  But  the  figures  of  the 
crystals  of  snow,  being  commonly  like  that  of  a  star  with  six 
radii,  very  nearly  resemble  the  regular  compositions  of  di- 
prismatic  Lead-baiyte,  Fig.  38.,  and  of  other  minerals 
belon^ng  to  the  prismatic  system.  Br  Brewster  has 
found,  on  the  other  hand,  that  ice  exhibits  in  polarised 
light  most  distinctly  the  single  system  of  coloured  rings, 
depending  ^upon  the  existence  of  a  single  axis  of  double 
fiefiraction.  It  will  therefore  be  prudent  to  leave  the 
question  still  undecided,  to  which  system  of  crystalli- 
sation these  forms  belong,  which  will  depend  upon  fii- 
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ture  inrestigations  of  their  angles.  The  grains  of  hail 
are  compound,  lOte  other  products  of  a  similar  formation. 
Those  which  fidl  during  the  changeable  season  of  spring 
haye  the  form  of  spheric  sections,  consisting  of  thin 
prisms,  ndiating  from  the  centre,  which  prisms  are  co- 
lumnar particles  of  composition,  and  commonly  opake. 
The  hail  formed  during  henvj  thunder-storms,  in  general 
affects  the  shape  of  irregular,  ilattish  globules;  it  is 
likewise  compound,  but  often  perfectly  transparent,  and 
including  air  bubbles. 

2.  The  pure  Atmospheric-water  occurs  in  the  shape  of 
dew,  mist,  rain,  snow,  hail,  ice,  &c ;  also  in  springs,  rivers, 
lakes,  &c  In  many  instances  it  is  found  with  admixtures 
of  saline  solutions,  particularly  in  the  sea.  In  the  one  or 
the  other  form,  it  is  spread  all  over  the  globe. 

OaDEa  III.    ACID. 
GxKUS  I.     CARBONICACID. 

1.   OASEOUS  CARBONIC-ACID. 

Aeriform  Carbonic  Add.  Jah.  Man.  p.  4.    Kohlensaure* 
HAUSii.  III.  S.  792. 

Amorphous.       Transparent      Expansible. 
Sp.  Gr.    =  1*51961.  Biot  and  Abago.       Taste 
slightly  addulous,  pungent. 

OBSERVATIONS. 

1.  The  gaseous  Carbonic-acid  consists  of 

Carbon    27-40. 

Oxygen  72*60.  Berzelius. 
It  suffocates  animals,  and  extinguishes  fire.  It  reddens  the 
blue  tincture  of  litmus ;  but  the  original  colour  very  soon 
returns.  It  produces  a  copious  precipitate  in  a  solution  of 
quicklime  in  water;  and  is  itself  absorbed  by  water,  to 
which  it  communicates  its  acidulous  taste. 
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S.  This  acid  is  found  most  commonly  in  the  neiglibour- 
hood  o^  or  stagnating  upon,  acidulous  springs ;  also  in  se- 
veral maishes,  and  in  the  solfataras.  In  various  circum- 
stances it  is  fbrmed  upon  the  sur&ce  of  the  earth.  It  oc- 
curs in  several  excavations,  hoth  natural  and  artificial,  as 
in  the  gnota  del  cane  near  Naples ;  and  in  a  cave  in  the 
Budos  hegy,  a  porphyry  mountain  in  Transylvania ;  besides 
also  in  many  mines,  where  in  some  places  this  dangerous 
gas  is  known  by  the  name  of  Schwaden  or  Swath.  The  ga- 
seous Carbonic-add,  obtained  by  art,  is  employed  for  various 
purposes. 

Giiruft  II.    MURIATIC-ACID. 
I.    GASXOUS  MU&IATIO*ACID. 

Aerifi>rm  Muriatic  Acid.  Jam.  Muu  p.  4.    Sakiiiure. 
Hausx.  III.  8.  801. 

Amorphous.      Transparent.      Expanable. 
Sp.  6r.  =  1*278  Berz.     1-274  Biot  and  Abago. 
Odour  pungent       Taste  strongly  add. 

OBBX&VXTIOirs. 

1.  The  gaseous  Muriatic-add  consists  of 
Muriatic  acid  75*31. 
Water  24'69.    B2useliv8» 

It  is  unfit  for  respitation,  suffocates  animals,  and  extin- 
guishes fire.  The  blue  colour  of  an  infUsion  of  litmus  is 
changed  bjr  it  into  a  durable  red  one. 

3.  It  occurs  in  the  Ticinitjr  of  active  Yolcanoesi  near 
Mount  Etna  and  Yesuyius ;  it  is  also  said  to  be  produced 
hy  stagnant  waters  in  salt-mmes. 

OiKot  11.    SULPHURIC.ACID. 

1.   GASEOUS  SULPHU&IC-ACin. 

Aeriform  Sulphuric  Add.  Jam.  Man.  p.  4.   Schweflichte 
l^ure.  Hausm.  III.  S.  797- 
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Amorpboutf.      Transparent      Expansible. 

Sp.  Gr.  =  2r247.  Berz.      S1904.  Gay-Lussac 

and  Thenaao.       Odour  pungent  and  acid,  like 

that  of  burning  sulphur. 

OBSEa^ATIOKS. 

1.  The  gaseous  Sulphuric-add  consists  of 

Sulphur  50144. 

Oxjrgen  49*856.    BsasxLius. 
At  the  common  temperature  of  our  atmosphere  it  is  per- 
manently elastic ;  but  it  majr  be  converted  into  a  liquid 
Bubstancey  bj  exposing  it  to  either  frost  or  pressure.    It 
18  readil/  absorbed  by  water. 

3.  This  add  rushes  out  from  active  volcanoes,  and  is 
found  in  considerable  quantities,  near  Mount  Etna,  Vesu- 
vius, &c  It  occurs  likewise,  along  with  gaseous  Caibonic- 
add,  in  a  cave  which  is  situated  in  the  BUdte  hegy,  a  por* 
phjxy  hill  in  Transylvania,  on  the  frontiers  of  Moldavia* 
At  the  foot  of  the  mountain  there  are  numerous  addulous 
springs,  which  develope  a  considerable  quantity  of  gaseous 
Carbonic-acid.  The  waUs  of  the  cave  described  above,  are 
coveted  with  a  crust  of  prismatic  Sulphur. 

8.    LiaUID  SULPHURIC-ACID. 

liquid  Sulphuric  Add.  Jam.  Man.  p.  4.  Schwefei- 
eSure.  Hausm.  III.  S.  799.  Adde  sulAuique.  Haut. 
TabL  comp.  p.  1.  Traits  de  Mul  2de  Ed.  Tom.  I. 
p.  295. 

Amorphous.      Transparent^  in  different  degrees. 

Liqmd. 
Sp.  6r.  =  1*867.  Bebz.      Taste  strongly  add  and 

burning. 

OBSERVATIONS. 

The  anhydrous  Sulphuric  add  is  solid^  and  consists  of 
Sulphur  40*14. 
Oxygen  59*86.    Berzelius. 
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The  liquid  Sulphuric-add  contains  at  least  18-ft  per  cent. 

of  water.    If  it  contains  37  per  cent  it  possesses  the  pro. 

pertj  of  crystallising  at  a  temperature  of  4^--5''  centigr., 

about  40^  Fahr.    The  crystalline  forml  quoted  are  six-sided 

prisms  terminated  by  sax-sided  pyramids,  of  which  as  yet 

neither  the  system  nor  the  angles  have  been  determined. 

2.  The  liquid  Sulphuric-add  occurs  in  the  neighbour. 

I  hood  of  several  volcanoes,  as  Mount  Etna,  and  in  great 

I  quantities  in  the  island  of  Java,  &c ;  it  is  found  besides 

in  caves  in  several  places  in  Italy,  and  at  Aix  in  Savoy. 

Sulphuric-acid  is  also  formed  by  the  decomposition  of  aeva- 

ral  species  of  the  order  Pyrites. 

Cbiius  IV.    BORACIC-ACia 
1.   PBI8KATIC  BOBACIC-ACID. 

Sassoline  or  Native  Boracic  Acid.  Jau.  Syst  VoL  III. 

f.  48.  Scaly  Boracic  Add.  Man.  p.  6.  Sassolin.  Hausm* 
II.  S.  803.  Boraxsaure.  Leohh.  S.  113.  Acide  bo- 
radque.  Haut.  TabL  comp.  p.  2.  Traits,  Sde  £d.  T.  L 
p.»7. 

Fundamental  form.  Scalene  four-sided  pyramid. 
Vol.  I.  Fig.  9.      Determinable  forms  unknown. 

Lustre  pearly.  Colour  greyish-  and  yellowisli- 
white.       Streak  white.       Feebly  translucent. 

Sp.  6r.  1=  1-480.  B&RZ.  Taste  acidulous,  after- 
wards bitter  and  -cooling,  lastly  sweetish. 

Compound  Varieties.  "Loose  scaly  particles,  crys- 
talline grains,  sometimes  aggregated  in  the  form  of 
crusts. 

OBSERVATIONS. 

1.  Tiie  prismatic  form  of  the  six-sided  tabular  crystals 
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<^  this  substance  has  been  inferred  from  Dr  BASvam^s 
optical  obseirationa. 

2.  According  to  Professor  Stroxsteb,  the  prismatic 
Boracic-add  from  Volcano,  one  of  the  lipari  iaUnds,  is 
perfectly  pure  Boracic  Acid,  with  an  accidental  admiKture 
of  sulphur.    If  pure,  it  consists  of 

Boron     25-8S. 

Oxygen  74*17*    Bekxelivs. 
The  crystallised  variety  contains  45  per  cent  of  water.  It  is 
fiisible  at  the  flame  of  a  candle,  and  yields  a  glassy  globule, 
which  acquires  resinous  electricity  by  friction,  eren  without 
being  isolated. 

S.  It  is  deposited  from  the  hot  qnrings  near  Sasso,  and 
from  the  lagoni  in  Tuscany.  Another  locality  is  YolcanOi 
one  of  the  Lipari  Islands. 

GsNUB  V.    ARSBNICACIO. 

1.  OCTAHEDRAL  ARSENIC-ACID. 

Oxide  of  Arsenic  Jam.  System.  Vol.  III.  p.  562.  Oc- 
tahedral Arsenic  Acid.  Man.  p.  5.  Arsenikbliithe. 
Hausm.  III.  S.  805.  Arsenikbluthe.  Leokh.  S.  170. 
Arsenicoxyd^  HAUT.Trait^,T.IV.p.225.TahLcomp. 
p.  10&  Traits,  2de.  £d.  T.  IV.  p.  241. 

Fundamental  form.     Hexahedron,  Vol.  I.  Fig.  1. 

Simple  forms.  O,  VoL  I.  Fig.  2.,  commonly  elon- 
gated in  one  or  another  direction. 

Cleavage  octahedron,  perfect    Fracture  conchoidal. 

Colour  white,  often  inclining  to  yellow.  Streak 
white.  Lustre  vitreous,  inclining  to  adamantine. 
Semi-transparent  ...  opake. 

Sp.  Gr.  =  3-698.  Rogeb  and  Dumas.  Taste 
sweetish  astringent. 
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Compimnd  Varieties.  Beniform,  botryoidal,  sU- 
lactitic ;  thin  crusts :  particles  of  composition,  if 
columnar,  and  very  thin,  commonly  of  a  pearly  lustre. 
Massive.    Pulverulent. 

OBSZaVATIOKS. 

1.  The  octahednd  Arsenic-acid  conaiats  of 

Arsenic  75*82. 

Oxygen  24*18.  Bebzelius. 
If  exposed  to  a  high  degree  of  temperature,  it  is  entlreljr 
volatilised ;  upon  ignited  charcoal  it  emits  a  strong  garlick 
smelL  Its  white  smoke  condenses  itself  again  upon  cold 
bodies.  It  is  soluble  in  water.  The  poisonous  qualities  of 
this  substance  are  well  known. 

3.  The  repositories  of  the  octahedral  Arsenic-add  are 
the  mineral  veins,  where  it  probably  owes  its  existence  to 
the  decomposition  of  other  minerals.  It  is  chiefly  accom- 
panied by  native  Arsenic,  hemi-prismatic  Sulphur,  rhom- 
bohedral  Ruby«blende,  hexahedral  Lead-glance,  ftc,  and 
has  been  found  at  Andreasberg  in  the  Hartz,  at  Joachims- 
thai  in  Bohemia,  at  Bieber  in  the  principality  of  Hanau,  &c 

ObozrIV.  salt. 
Gbnus  I.  NATRON-SALT. 

1.   HEMI-PRISMATIC  NATSON-SALT. 

Prismatic  Natron.  Jam.  Syst.  VoL  III.  p.  30.  Man. 
p.  6.  Natron.  Carbonate  of  Soda.  Phillips,  p.  190. 
NatUrlich  Mineral. Alkali.  Weaker.  Hoffmann,  Hand, 
buch.  Th.  111.  1.  Abth.  S.  212.  Soda.  Trona.  Hausjc 
III.  S.  832. 833.  Kohlensaures  Natron.  Leokh.  S.  614. 
Soude  carbonate.  Haut.  Traits,  T.  II.  p.  373.  TabL 
comp.  p.  21.    Traits,  2de.  £d.  T.  II.  p.  207. 

Fundamental  form.     Scalene  four-sided  pyramid. 
P=  {^^Iii'},  154«  3V,  US'*  22'.    Indina. 
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tion  =  3^  0',  in  the  plane  of  the  long  diagonal. 
VoL  I.  Fig.  41.  R-  G. 

a  :  b  :  c  :  d  a«1910  :  3472  :  13-66  :  1. 

Simple  fonns.    ?   (P)  =  7** «' ;  (? r  +  oo)'  (if) 

=  760  28';  ±|^={g:g};     Pp-.1  =  110o 

6';  fr  +  oo;     Pr  +  oo  (I). 
Character  of  Combinations.    Hemi-prismatic.    In- 
clination of  P  —  OD  to  f  r  +  OD  =  98®  0'. 

Combinations.     1.   —     (f  r  +  oo)'. 
2.  ?.     (f  r  +  »)».     Pr  +  00.     Fig.  46. 
3.?.    Pr  — 1.    —  _.    (fr  +  CD)».    Pr  +  <». 

4._.    ?.   (ftr +  (»)».    fr  +  oo.    Pr  +  oo. 
8      2^ 

Cleavage.     — ,  distinct ;  Pr  +  oo  imperfect ;  traces 

of  (Pr  +  qd)  ' .      Fracture  fX)nchoidal.      Surface 

smooth  and  even. 
Lustre  vitreous.       Colour  white,   the  grey  and 

yellow  tints  are  owing  to  foreign  admixtures. 

Streak  white.      Semi-transparent 
Sectile.    Hardness  =  10 ...  1-5.    Sp.  6r.  =  1*423. 

Taste  pungent,  alcaline. 

Compound  Varieties.  Several  imitative  shapes  : 
composition  columnar.  Massive  :  composition  gra- 
nular.  Commonly  occurring  in  the  state  of  powder. 


OBDXE  IT.  PRISMATIC  NATRON-SALT.  ^ 

OBSERTATIOMtU 

1.  The  native  carbonate  of  soda,  found  in  the  province 
of  Sukena^  in  Africa,  consists,  according  to  Klafhotb,  of 

Soda  37'00. 

Carbonic  Acid   38*00. 

Sulphate  of  Soda  2*50. 

Water  22-60. 

Its  composition  differs  considerably  from  that  of  the 
crystallised  varieties,  to  which  the  above  description  re- 
fers, the  composition  of  these  being  expressed,  according  to 
Behzeliits,  by  Na  C'  +  20  Aq  »  21-77  of  Soda,  15-33.  of 
Carbonic  add,  and  62-90  of  Water.  It  is  likely,  therefore, 
to  belong  to  another,  perhaps  to  the  following  species.  It 
is  very  soluble  in  water,  effervesces  with  acids,  and  melts 
easily  befiire  the  blowpipe.  Blue  v^i^taUe  colours  are 
changed  by  it  into  gieeo. 

2.  This  salt  loses  its  water,  on  being  exposed  to  a  dry 
atmosphere,  and  is  therefore  commonly  met  with  in  a 
state  of  efflorescent  powder  on  the  sur&oe  of  the  earth, 
on  the  shores  of  lakes,  or  in  natural  caverns.  It  is  held 
in  solution  by  certain  mineral  waters.  According  to  Bee- 
TROLXT,  it  is  formed  in  part  by  a  decomposition  of  hexa- 
hedral  Rock-salt,  by  carbonate  of  lime. 

3.  It  occurs  in  considerable  quantities  in  the  plains  of 
Bebreczin,  in  Hungary ;  also  in  Bohemia,  Italy,  and  seve- 
ral other  European  countries,  but  principally  in  the  soda 
lakes  of  Egypt,  and  in  some  parts  of  ASa  and  America. 

4.  Its  chief  employment  is  in  the  manufactures  of  soap. 
It  enters  also  the  composition  of  glass,  and  is  used  in  dye- 
ing, washing,  bleaching,  &c.  both  in  its  natural  state,  and 
punned  by  the  assistance  of  chemical  processes. 

2.   PRISMATIC  NATBON-SALT. 

Synonymes  as  above. 

Fundamental  form.     Scalene  four-sided  pyramid. 
P=:141«48',  62^9',  145«S2'.  Vol.  I.Fig.9.  Ap. 
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a  :  b  :  c  =  1  :  »J 0806  i  V0'l<>7- 

Simple  forras.  P—  oo ;  P  (P) ;  (fr  +  oo)'  (d) 
=  107^60';  f r  —  1  =  121^ 46' ;  fr(o)  =  88« 
50' ;    f  r  +  OD  (/)). 

Char  of  Comb.  Prismatic. 

Combinations.    1.  P  —  oo.    (f  r  +  oo)'.    f  r  +  od. 
2.  Pr.    (f  r  +  oo)'.   f  r  +  oo.    Similar  to  Fig.  9. 
S.  f  r.     P.     (f  r  +  od)'.     f  r  +  oo.    Fig.  16. 
4.  P  —  OD.  f  r  —  1.  f  r.  P.  (f  r  +  oc)'.  f  r  +  oo. 

Cleavage,  traces  of  f  r  +  x,  interrupted  by  conchoi- 
dal  fracture.  Imperfect  Fracture  conchoidal. 
Surface  generally  smooth ;  P  *-  oo  streaked,  pa- 
rallel to  its  edges  of  combination  with  Pr. 

Lustre  vitreous,  more  bright  upon  f  r  +  oo;  the  faces 
i^r  —  1  and  Pr  being  sometimes  dull.  Colour 
white,  sometimes  yellowish.  Streak  white.  Trans- 
parent ...  semi-transparent 

Sectile.  Hardness  =  VS.  Sp,  6r.  =  1-562.  Taste 
pungent,  alcaline. 

OB8ERVATI0KS. 

1.  The  difiference  existing  between  this  and  the  preceding 
species  has  hitherto  remained  unnoticed,  although  it  seems 
that  both  of  them  are  met  with  in  nature.  They  may  easily 
be  obtained  by  the  assistance  of  art,  as  have  been  the  ciys- 
ials  of  both  species  described  above.  If  a  perfectly  satu- 
rated solution  of  carbonate  of  soda  be  exposed  to  a  further 
evaporation  at  a  temperature  of  about  26''— 40**  centigr., 
about  77° — lOi""  Fah.,  or  very  slowly  cooled,  beautiful  crys- 
tals of  the  prismatic  species  will  be  formed,  whilst  a  less 
saturated  solution  will  produce  the  heml-prismatic  species 
at  a  lower  temperature,  or  if  cooled  more  rapidly. 
S.  The  relative  chemical  proportions  of  this  salt  have  aot 
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yet  been  ascertained,  if  perhaps  the  above  anal/sis  by  Klaf- 
BOTH  does  not  belong  to  the  present  species.  It  seems  to 
differ  from  the  hemi-prismatic  Natron-salt,  chiefly  by  its 
contaimng  a  smaller  quantity  of  water.  It  is,  like  the  for- 
mer, Bulgect  to -decomposition,  by  which  it  loses  its  water, 
and  is  reduced  to  a  powder;  yet  this  efifect  does  not  take 
place  so  easily  and  so  quickly,  as  in  the  hemi-prismatic 
species.  If  they  are  both  contained  in  the  carbonate  of  so» 
da  of  commerce,  the  crystals  of  prismatic  Natron-salt  are 
very  often  foimd  to  be  quite  fresh  in  the  drusy  cavities, 
while  those  of  the  hemi*prismaUc,  are  already  entirely  de« 
composed. 

Gbmijs  II.    6LAUBBIUSALT. 

h    PRISMATIC  GLAUBER-SALT. 

Prismatic  Gkuber  Salt  Jav.  Syst.  VoL  III.  p.  31.  Man. 
p.  7*  Glauber  Salt.  Sulphate  of  Soda.  Phil.  p.  191. 
Naturlich  Gkubersalz.  Werv.  Hoffm.  H.  B.  Th. 
III.  1.  S.  245.  Glaobersalz.  Hausit.  III.  S.  835. 
Schwefelaaures  Natron.  Leohh.  S.  617*  Sonde  sul- 
fate. Hauy.  TabL  comp.  p.  19.  Traitt^,  2de.  £d.T. 
II.  p.  189. 
Haidinoer.  Edinb.  PhlL  Joum.  No.  XX.  p.  306. 

Fundamental  form.     Scalene  four-sided  pyramid* 

P  =  {|J  }*'}  ;  140**  23' ;  105^  61'.    Indina. 

tion  =  14^  41'  in  the  plane  of  the  longdiagonaL 
Vol.  I.  Fig.  41.  R.  G. 

a  :  b  :  c  :  d  s  3*816  :  7*005  .*  3-183  :  I. 

Simpleforms.  ?  — <»(0i  ±|  {*j}  =  {8p{J}; 
ft  % 
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Pr+oo(Jlf);  fr— l(y)=:118M2';Pr+oo(P)• 
Cl1ar.  of  Comb.  Heroi-prismati^      Inclination  of 
P—  OD   to  f  r  +  X  =  104«  41'. 

Pr         P 

Combinations.  1.  —  —  —  —  (Pt+  at)'.f  r+  oo. 

2.  ^.  _  |5.  _  ?.  (f  r+  x)'.f  r+  aD.Fig.66. 
S         2  2 

2         2         2  2        ^  ' 

fr  +  00.  Pr  +  (X. 
.    p  f  r    P    «         ,         Pr        P 

-  (£!)!.  -  !L+i.  -  (|)!.  (f r+  oo)^ 
2  2  2      ^  ^ 

Pr  +   QD.  Pr  +  OD.  Fig.  66. 

Cleavage.    Pr  +  oo,  highly  perfect,  and  eadly  ob- 

fr  *% 

tained ;  traces  of  —  _  and  of  Pr  +  go.      Frac- 

2 

ture  conchoidal,  perfect.      Surface  smooth  and 

even,  alike  in  all  the  forms. 
Lustre  vitreous,  bright       Colour  white.      Sti*eak 

white.      Transparency  perfect 
Sectile.    Hardness  =  1  -6 ...  20.    Sp.  Gr.  =  1  -481 . 

Taste  cool,  then  saline  and  bitter,  feeble. 

Compound  Varieties.  Twin- crystals  :  face  of 
composition  parallel  to  Pr  +  qd  ;  axis  of  revolu- 
tion perpendicular  to  Pr  +  qd.  Rare.  Several  imi- 
tative shapes.    Efflorescent.    Mealy  crusts. 
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OBflSRTATIOirfl. 

1.  The  OTstals  obtained  while  the  sdutioii  of  sulphate 
of  soda  is  cooling,  are  in  most  cases  lengthened  in  the  di- 
rection of  the  edges  between  M  and  T,  as  in  Fig.  66. ;  and 
implanted  in  the  place  of  the  fhce  P.  Those  which  are 
formed  during  a  slow  evaporation  are  solitary^  and  limited 
bj  a  greater  number  of  fiices,  as  in  the  OTstal  represented 
inFig.  6«. 

2.  The  chemical  Iformnla  of  prismatic  Glauber^salt  is 
Na  S*  +  20  Aq.  »  19*39  of  Soda,  24-86  Sulphuric  Add, 
and  66*70  Water.  It  is  easil/  soluble  in  water,  but  decom- 
poses  readily  on  being  exposed  to  the  air,  and  fiiUs  into 
powder.  It  is  thus  found  in  nature ;  a  varietj  from  £gra> 
in  Bohemia,  has  yielded  to  Ueuss, 

Sulphate    \  1 87 '024. 

Carbonate  >-of  Soda  ^16*333. 

Muriate     J  ( 11*000. 

Muriate  of  lime  6-643. 

The  progress  of  decomposition  of  this  species  is  vety  pecu- 
liar ;  it  takes  its  rise  from  single  points,  which  enlai]ge  and 
extend  in  several  directions,  while  the  rest  of  the  crystal 
remains  in  its  original  state :  so  that  the  whole  takes  the 
appearance  of  worm-eaten  wood. 

It  is  possible  also  to  obtain  crystals  of  the  atthydrtrnM 
Glauber-salt,  if  a  solution  of  sulphate  of  soda  be  evapo- 
rated at  a  temperature  above  33^  centigr.,  above  106^ 
Fahr.  The  crystals  are  prismatic,  of  the  form  P.  P  +  oo. 
ih*  +  e»,  similar  to  Fig.  6. ;  more  commonly  they  shew 
only  the  pyramid  P,  YoL  I.  Fig.  9.,  whose  angles  have  not 
yet  been  ascertained*  They  are  easily  cleavable  in  the  di- 
rection of  ^  +  M.  Their  hardness  is  a  2*6,  their  specific 
gravity  as  2-402.  They  are  white  and  transparent,  but 
become  very  soon  opake,  if  exposed  to  a  higher  tern- 
pemture. 

3.  The  prismatic  Glauber-salt  is  found  in  nature  accom-i 
panying  hexahedral  Rock-salt  and  prismatic  Epsom-salt,  or 
as  an  efflorescence  upon  the  soil  and  several  rocks,  also  on 
the  shores  of  salt  lakes,  and  in  some  minenl  springs. 

VOL.  II.  c 
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4.  It  oocun  in  the  neSghbouzliood  of  Aussee,  Ischel,  and 
Hallstadt  in  AuBtria,  at  Hallein  in  Salzburg,  in  Hun- 
gary, in  Switaerland,  also  in  Italy  and  Spain. 

5.  It  is  employed  in  medicine,  and  in  manu&cturing 
gkM. 

Giirvs  III.    NITRE-SALT. 
1.  PUSMATIC  VITBE-SALT. 


Nitre.  Jajc  Syat.  YoL  III.  p.  35.  Man.  p.  8. 
Nitre.  Nitrate  of  Potaw.  Phillips,  p.  189.  Natiirli- 
cher  Salpeter.  We&k.  Hoffm.  H.  B.  Th.  III.  1.  S.  216. 
Salpeter.  Haush.  III.  S.  849.  Salpeter.  Lconb.  S. 
629.  Potasse  nitrate.  Haut.  Tndt^,  T.  II.  p.  346. 
TabL  comp.  p.  19.    Tndt^,  2de.  Ed.  T.  II.  p.  177- 

Fundamental  form.     Scalene  four-sided  pyramid. 
P  =  13*»  aJT;  91**  15';  107«  4&\  Vol.  I.  Fig.  9. 
Haut. 

a  :  b  :  c  =  1  :  V  21333  :  V  0-7111. 

Simpleforms.  P  — qd(o);  F^1(z);  P(y); 
P  +  1(0;  P  +  oo(Jf)  =  120^  fr(«)  =  lllo 
ly;  j?r  +  1  (F)  =  ^»  IT;  f r  +  2 {s)  =  40^ 
7';  ?r  +  a>(A);  Pr  +  oo  (0- 

Char,  of  Comb.  Prismatic. 

ComlHiiations.  1.  Pr  +  1.  P  +  qd.  Pr  +  qd.  Fig.  9. 
«.  P.  JPr+I.     P+ot).     fr  +  oo. 
8.  P  —  OD.    j?r  +  1.     P  +  00.     Pr  +  qd. 
4.  Pt.  P  +  1.  Pr  +  8.  P  +  qd.  f  r  +  c3E).  Fig.  28. 

Ckavage,  P  +  gd  and  Pr  +  oo.  Imperfect,  the 
latter  rather  more  easily  observed  than  the  former. 

Fracture  conchoidal.  Surface,  P  +  qd  and  Pr  -|-  qd 
striated,  both  horizontally  and  vertically,  particu- 
larly in  irregular  crystals. 
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Lustre  vitreous.      Colour  white.       Streak  white. 

Transparent  ...  semi-transparent. 
Sectile.      Hardness  =:  SO.      Sp.  Gr.  =  1-9369. 

Hassenfsatz.      Taste  saline  and  eool. 

Compound  Varieties.  Twin-crystak,  very  fre-^ 
quent,  compound  parallel  to  one  or  both  the  faces 
o(  P  +(X)f  variously  repeated,  sinnlar  to  Fig.  39* 
In  crusts  and  flakes:  composition  sometimes  co- 
lumnar. 

OB8E&YATIOM8. 


J.  of  Lime   -|   0-20. 
)  .  1 30-40. 


1.  Thd  prismatic  Nitre^salt,  as  it  is  found  at  the  Pulo  di 
Molfetta,  in  Apulia,  consists,  according  to  Klaproth,  of 
Nitrate  of  Potash  42«A. 

Sulphate     ^  ( 26-45. 

Muriate 
Carbonate 

•4. 

The  composition  of  the  crystals  is  expressed  bj  K  i^'  » 
65-28  of  Potash  and  44-72  Nitric  add.    It  dissolves  verj- 
easily  in  water,  is  not  altered  on  being  exposed  to  air,  and 
detonates  with  combustible  substances. 

3.  More  commonly  this  salt  occurs  in  thin  crusts  on  the 
surface  of  the  earth,  sometimes  upon  limestone,  chalk,  or 
calcareous  tufk ;  also  in  caves  contained  in  limestone,  and 
mixed  up  with,  or  in  small  veins  tiaverang,  sandstonew 

3.  Spain,  Italy,  and  Hungary,  afford  considerable  quan<* 
titles  of  this  salt  In  still  greater  proportions,  and  in  a  high 
state  of  purity,  it  is  met  with  in  India,  and  in  several 
caverns  in  limestone,  and  in  the  sandstone  of  the  United 
States  of  North  America. 

4.  Its  dbief  employment  is  in  the  eompoBitio&  of  guB« 
powder.  Besides  this,  it  is  used  in  medicine,  for  obtain- 
ing  nitric  acid,  and  for  several  other  purposes.  In  some 
countries,  as  in  the  East  Indies,  in  Spain,  and  in  Hun- 
gary,  it  is  eolleeted  for  use ;  the  greater  part  of  that,  which 
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is  an  olject  of  commerce,  is  extracted  &om  heaps,  gather* 
ed  together  for  that  purpose. 

OsKirs  IV.  ROCK-SALT. 

1.   HEXAHEDBAL  BOCK-8ALT. 

Hexahedral  Rock-Salt.  Jak.  Syst  ToL  III.  p.  I.  Man. 
p.  9.  Common  Salt  Phill.  p.  193.  Naturlich 
Kochsalz.  Werk.  Hofifhi.  H.  B.  Th.  III.  1.  S.  222. 
Steinsalz.  Hausm.  III.  S.  843.  Steinsalc  Leokb. 
S.  619.  Sonde  muriate  Hau  r.  Traits,  T.  IL  p.  356L 
TabL  oomp.  p.  20.  Trut^,  2de.  Ed.  T.  IL  p.  191. 

» 

Fundamental  form.    Hexahedron.  Vol.  I.  Fig.  1. 
Simple  forms.    H  (P) ;    6  (o)  Vol.  I.  Fig.  8. ; 

D.  Vol.  I.  Fig.  81.;  Afl.  VoL  I.  Fig.  82. 
Character  of  Combinations.     Tessular. 
Combinations.     1.  H.  O.  Vol.  I.  Fig.  8.  and  4. 

fL  H.  Ad.  Fig.  162. 

8.  H.  D.  Atf. 

4.  H.  O.  As. 
Cleavage,hexahedron,  perfect  Dodecahedron,  often 

distinct,    though  generally  only  a  few    faces. 

Fracture  conchoidat.     Surface  generally  smooth  ; 

the  faces  of  the  icositetrahedron  sometimes  rough. 
Lustre  vitreous,   somewhat  inclining  to  resinous. 

Colour,  generally  white,  passing  into  yellow, 

flesh-red  and  ash-grey.     Sometimes  beautifully 

violet-,  berlin-,  or  azure-blue.     Streak  white.     If 

scratched  with  the  nail  it  does  not  yield  any 
•    powder,  but  receives  an  impression,  and  becomes 

a  little  shining.       Transparent ...  translucent. 
Kather  brittle.  Hardness  =  2-0.  Sp.  6r.  =  2-257,  a 

yellowish-white  trimsparent  variety.   Taste  saline* 
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Compound  VarieHes.  Dentiform  and  some  other 
imitative  shapes,  rare.  Commonly  massive.  Com- 
position*  granular  or  columnar,  tiie  latter  in  most 
cases  parallel,  sometimes  curved.  Size  of  the  com- 
ponent individuals  various.  Faces  of  composition 
rough. 

OBBEBVATZOIIS. 

1.  The  species  of  hexahedral  Bodc-salt  has  fonoerly 
heen  divided  into  different  sub-species  and  lands.  The 
principles,  according  to  which  this  sub-division  has  been 
•effected,  are  the  geognosUc  relations  and  the  mechanical 
eompoution  of  its  varieties,  and  therefore  not  founded  upon 
Natural  flistorj.  Thus  the  varieties  occurring  in  beds, 
have  been  called  Jiock-tak  /  such  as  are  formed  at  the  bot- 
tom of  salt  lakes,  or  on  their  shores,  Sea^taU  ;  and  the  for. 
mer  again  have  been  divided  into  filiated  and  JSbmut  RodC' 
joft,  according  to  their  granular  or  columnar  mode  of  com- 
position. 
SL  The  hezahednd  Bock-salt  connsts  of 

Muriate  of  Soda        983^25. 

Sulphate  of  Lime         6-&0. 

Muriate  of  Magnesia  0*19. 

Muriate  of  lime         0-06. 

Undissolved  Matter     10-00.    HxiraT. 
The  composition  of  the  Muriate  of  Soda  is  expressed  by 
Na  M*  a  d3'29  of  Soda,  and  46-71  Muriatic  acid.  It  is  very 
eatalj  soluble  in  water,  remains  unaltered  if  exposed  to  the 

*  A  remarkable  kind  of  composition  on  a  laige  scale  has 
been  long-ago  known  to  occur  in  the  Bock-salt  of  Cheshire. 
Concentric  lajers  of  this  substance,  of  different  coloun  and 
purity,  alternate  with  each  other,  and  produce  globular 
masses  of  a  diameter  of  several  yards.  Several  of  these 
l^lobular  masses  are  again  enveloped  in  concentric  layers, 
common  to  them  all,  in  a  manner  exactly  analogous  to  the 
composition  observable  on  a  smaU  scale  In  Pearlatone,  a 
variety  of  empyrodox  Quartz. 
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dxy  atmosphere,  and  decrepitates  upon  gbwing  charcoal,  or 
before  the  blowpipe.  It  crystallises,  both  from  solutions  in 
water,  and  from  fusion.  It  undergoes  a  remarkable  change  If 
exposed  to  a  moist  atmosphere,  from  which  it  attracts  a  pon. 
tbn  af  water.  The  dissolutioii  of  a  mass  of  a  hexahednl 
shape  be|^  regularly  at  its  edges,  and  transforms  this  first 
into  a  combination  of  the  hexahedron  and  the  hexahedral 
trigonal-icositetrahedron.  Fig.  152.,  and  then  into  a  simple 
foim  of  that  kind,  without  anj  additional  &ces,  VoL  I.  Fig. 
32.  In  the  latter  fonn,  the  mass  of  the  salt  diminishes  in 
size,  till  at  last  it  is  entirely  dissolved. 

3.  Tlie  hexahedral  Rodi-salt  occurs  chiefly  in  beds, 
some  of  which  are  of  considerable  dimensions,  though 
commonly  of  a  rather  irr^ular  form,  and  is  met  with  in 
secondary,  according  to  some  geologists  also  in  transition 
rocks,  accompanied  by  both  the  species  of  6ypsum4wk»de, 
principally  the  prismatoidal  one,  by  seFeral  compound  va- 
rieties of  rhombohedral  Lime-haloide,  associated  with  sand- 
stone, clay,  &c  It  is  likewise  found  at  the  bottom,  and  in 
the  vicinity  of  salt  lakes,  in  the  waters  of  which  it  is  dis- 
solved.  It  is  contained  in  the  waters  of  salt  springs,  of 
several  mineral  wells,  and  of  the  sea,  though  in  variable 
quantities.  It  occurs  upon  certain  varieties  of  lava,  and  in 
some  volcanic  lakes. 

4.  Hexahedral  Rock-salt  is  found  in  considerable  quan- 
tity in  Poland,  Hungary,  Transylvania,  Moldavia,  and 
Yalachia,  in  Stiria,  Upper  Austria,  Salzburg,  the  Tyrol, 
Bavaria,  Wiirtemberg,  and  Switzerland  ;  also  in  England, 
in  Spain,  and  in  many  other  countries  in  and  out  o£  Eu- 
rope. In  several  of  these,  and  in  some  others,  where  this 
saU  has  never  been  found  in  a  solid  state,  there  occur 
neviertJielessanumber  of  salt-sprixigs,  fitna  which  it  may 
be  obtained  by  means  ef  evaporation.  The  sea-salt  in  par- 
ticular  is  found  in  the  Crimea,  in  the  deserts  at  the  Cas- 
pUn  Sea,  in  Egy^  and  in  sereral  {daces  in  Southern  Afri- 
caaad  America. 

5.  The  employment  of  hexahedral  Rock-salt  for  culinaiy 
purposes,  in  different  arts  and  manufactures,  &c  is  too 
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well  known  to  be  mentioned  here  more  at  large.  It  ihall 
only  be  remarked,  that  for  the  greater  part  it  is  not  used 
in  the  state  in  which  it  is  found  in  nature,  but  in  that  in 
which  it  is  obtained  from  evaporating  its  solutionst 

Genus  V.    AMMONIAC-SALT. 
1.   OCTAHEBEAL  AMMOKIAC-4UkLT. 

4 

Octahedral  Sal  Ammoniac;.  Jam.  SysL  VoL  III.  p.  U. 
Man.  p-  11-  Muriate  of  Ammonia.  Phill.  p.  194. 
Naturlicher  Salmiak.  Werk.  Hoff.  H.  B.  Th.  III.  1. 
S.  219.  Salmiak.  Havbm.  III.  S.  868.  Sahniak. 
LiEoiiH.S.881.  Ammoniaque  muriate  HAVT.TiHit^ 
T.  II.  p.  300.  TabL  comp.  p.  23.  Tcait^  2de  Ed. 
T.  II.  p.  221. 

Fundamental  form.    Hexahedron.    VoL  I.  Fig.  !• 
Simple  fonns.  H;  6(P),VoLI.Fig.ft.;  D^Vo!.!. 

Fig.  81.;   Ci(«),Vol.I.Pig.84. 

Char,  of  Comb.  Tessular. 

Combinations.    1.  H.  O.    Vol.  I.  Fig.  8.  and  4. 

Cleavage,  octathedron.  Fracture  coBchoidaL  Sur- 
face smooth. 

iLustre  vitreous.  Colour  generally  white^  often 
inclining  to  yellow  or  grey.  Sometimes  it  is 
Btuned  green,  yellow,  or  black.  Traniqiarant 
•••  translucent. 

Very  sectile.  Hardness  =  1-5  ...  2*0.  Sp.  Gr. 
=  1*5S8.    Taste  acute  and  pungent 

Compound  Varieties.  Stalactitic,  botiyoidal,  glo- 
bular, reniform  shapes,  also  in  crusts :  composition 
columnar.  Massive:  composition  impalpable.  Frac- 
ture eoDchoidal.  Sometimes  in  a  state  of  mealy 
efflorescence. 
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1.  The  octahedzal  AmmnniafHwlt  from  Mount  Vesuvius 
consists  of 

Muriate  of  Ammonia  90*5. 

Muriate  of  Soda  0*5.    Klaproth. 

In  its  pure  state  it  is  N  H*  M«  -f  Aq  «  32-06  of  Am- 
monia,  51*16  Muriatic  add,  and  16*78  Water.  It  is  perfectly 
volatile  at  a  higher  temperature,  dissolves  readily  in  water, 
but  does  not  attract  moisture  firom  the  atmosphere.  It  emits 
a  pungent  smell  of  ammonia,  if  rubbed  wet  with  quicklime. 
If  a  saturated  solution  of  this  salt  be  brought  into  a  lower 
temperature,  its  surface  will  very  soon  be  covered  with 
featheiy  masses  of  aggregated  crystals,  whicii  sink  to  the 
bottom,  when  they  have  attained  a  certain  weight.  The 
movement  thus  produced  in  the  fluid  gives  rise  to  the  for- 
mation of  numerous  small  crystals,  terminated  on  all  sides, 
which  appear  to  consist  of  three  needles  perpendicular  to 
each  other,  or  as  it  were  the  pyramidal  axes  of  the  octahe- 
dron, whenever  they  become  laige  enough  to  be  visible  by 
|Jie  assistance  of  a  microscope.  In  the  beginning  they  are 
quite  steady  in  the  fluid,  but  they  sink  when  they  increase 
in  weight,  during  which  their  size  also  continually  increases. 
The  continuation  of  this  process,  and  the  more  rapid  cool- 
ing of  the  outer  parts  of  the  fluid,  produce  a  regular  move* 
ment  within  the  latter,  since  the  colder  particles  sink, 
irhile  the  warmer  rise  in  its  centre,  and  carry  along  with 
them  part  of  the  crystals  already  formed.  This  movement 
again  accelerates  the  formation  of  the  crystals,  the  fluid 
iippe^rs  now  quite  troubled,  and  does  not  become  clear 
again,  till  whatever  bad  been  dissolved  in  the  fluid  above 
its  capacity  at  that  temperature,  has  fidlen  to  the  bottom 
of  the  vessel  in  the  shape  of  highly  delicate  flakes  of  snow. 
MoKOE  seems  to  be  the  first  who  described  this  phenor 
menon.  Crystals  of  considerable  size  are  obtained  by  sub- 
limation. 

It  must  be  observed  here,  that  the  tessular  form  of  the 
crystals  of  this  substance  is  given  upon  th$  authority  qf . 
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Haut  and  othen.  The  shape  which  the  small  ojatab  aa- 
sume  when  forming  in  the  fluid,  leema  rather  to  indicate 
the  pjxamidal  ajstem,  particiilarlj  if  compared  to  the  figure 
given  by  Mr  PHULLipji,  which  represents  the  icoaitetrahe« 
dron  Ci,  having  only  four  of  ita  unequiangular  solid  angles 
replaced  by  additional  fiices,  so  that  those  ftoes  by  them<* 
j^lves  would  produce  a  rectangular  four««ided  prism. 

2.  The  octahedral  Ammoniac-salt  occurs  in  cracks  and 
fissures  in  the  immediate  vicinity  of  acUve  f  olcanoes,  and 
is  a  product  of  sublimation.  Thus  it  is  also  found  near 
burning  coal-seams.  It  has  been  said  to  occur  in  slatj 
day  along  with  prismatic  Sulphur. 

3.  Its  best  known  localities  axe  Mount  Etna  and  Te- 
suvius,  the  Solfittaras,  the  lipari  islands,  England,  par- 
ticularly the  neighbourhood  of  Newcastle,  SootUmd,  Ice- 
land, the  nejghbourfaood  of  Liege,  the  Buchanan  Tartai/, 
Ac  It  is  often  produced  by  inunediate  composition  of  its 
constituent  parts,  or  by  various  chemical  processes.  A 
considerable  quantity  is  produced  in  Egypt  by  the  oombus* 
tion  of  the  dung  of  camels. 

4.  This  salt,  as  it  occurs  in  nature,  will  probably  be  <^ 
very  little  use,  on  account  of  its  scarcity.  That  obtained 
by  the  assistance  of  art  Is  employed  in  dydng,  in  medicine» 
and  in  several  operations  of  metaliuigy. 

Oehvs  VI.  VITRIOL-SALT. 

1.    HEMI-PBI8MATIC  VITBIOL-SALT. 

Bhombmdal  Vitriol  or  Green  Vitriol.  Jak.  Syst 
VoL  III.  p.  17.  Hemi-prismatic  Vitriol  or  Green 
Vitriol.  Man.  p.  13.  Sulphate  of  Iron.  Phill.  p. 
240.  Naturlicher  Vitriol.  VVerw.  Hoffm.  H.  B.  Tb. 
III.  1.  S.  235.  EisenvitrioL  Hausm.  III.  S.  106& 
Eisen-VitrioL  Leokh.  S.  SJid.  Fer  sulfittd.  Haoy; 
Traits,  T.  IV.  p.  122.  TabL  comp.  p.  100.  Trait^ 
2de  Ed.  T.  IV.  p.  140. 

Fundamental  form.     Scalene  four-sided  pyramid. 
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P  =  {  ^^l  ^, }  ;  108*  6' ;  ISfl^  68'.     Indina- 

tion  of  the  axis  =  14^  9ff  in  the  plane  of  the 
long  diagonal.     Vol.  I.  Fig.  4>1.  R.  G. 

a  :  b  :  c  :  d  s  3-920  :  3-090  :  2^029  :  1. 

Simpleforms.    P  — qo(6);    ?  (F)  =  lOP  86'; 

Pr(o)  =  e9»ir;     Pr  +  ai(t«). 
Char,  of  Comb.  Hemi-prismatic.      Inclination  of 

P  —  QDto  fr  +  c»  =  104"  acy ;  of  P  — OD  to 

P  +  00  =  99*»  «S'. 
Combinations.     I.  P  —  oo.  P  +  oo.  Sim.  Fig.  44. 

2.  P—  QD.       11.      P+OD. 

2 
3.  P  —  oo.  —  — .  Pr.  P  +  QD.  f  r  +  OD.  Pr  +  oo. 

4.P-a>.il^n?.    ?5.    LPr.^h. 

2  2      2  2 

P  +  QD.  Pr  +  OD.  Fig.  62. 

Cleavage.     P  — -  gd,   perfect ;    P  +  oo,    distinct^ 

though  less  perfect  than  P  — -  od;    sometimes 

Pr 

traces  of  —   _.  •   Fracture  conchoidal.    Surface 

2 
generally  smooth ;  nearly  the  same  in  all  the  forms. 
Lustre  vitreous.    Colour,  several  shades  of  green, 
passing  into  white.    Streak  white.    Semi*trans- 
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parent ...  tnunaluoeot.    A  faint  blueish  opales- 
oenoe  sometimes  observable  parallel  to  the  faces 

of  Pr  +  QD. 

Bather  brittle.  Hardness  =  2*0.  Sp.  6r.  =  1-8S2, 
of  a  variety  containing  about  0*1  of  snlphate  of 
copper.     Taste  sweetish-astringent  and  metallic. 

Compound  Varieties.  Stalactitic,  botrjoidaU  re- 
niform :  composition  columnar ;  if  the  particles  be- 
come very  thin,  the  lustre  approaches  to  pearly. 
Massive :  composition  granular.     Pulverulent 

OBSERVATIOyS. 

1.  The  present  species  consists  of 

Oxide  of  Iron  26'7. 
Sulphuric  Add  28'9. 
Water  45*4.    B£BZEX.ius. 

It  is  Fe  S'  +  12  Aq  a=  26']9  Oxide  of  Iron  :  29'a9  SuU 
phuric  Acid  :  43*92  Water,  according  to  Mitscherlich. 
It  is  easily  soluble  in  water,  and  the  solution  becomes  black 
on  being  mixed  with  tincture  of  galls.  If  exposed  to  the 
open  air,  it  soon  becomes  covered  with  a  yeUow  powder, 
which  is  Persulphate  of  Iron.  Befi>re  the  blowpipe  It  be* 
comes  magnetic,  and  colours  glass  of  borax  green. 

2.  In  most  cases  the  hemi-prismatic  Vitriol-salt  is  pro- 
duced by  the  decomposition  of  other  minerals,  particularly 
of  hcxahedral  and  prismatic  Iron-pyrites ;  and  it  is  there- 
fore commonly  found  in  such  places  in  which  artificial 
heaps  constructed  for  that  purpose,  mines  or  other  circum- 
stances, have  given  occasion  to  its  formation.  It  is  also 
found  dissolved  in  the  waters  of  several  mines. 

3.  It  occurs  in  the  Bammelsbeig  near  Goslar  in  the 
Hartz,  at  Schwarzenberg  in  Saxony,  in  several  mines  at 
Schemnitz  in  Hungary  ;  also  in  Sweden,  in  Spain,  &c. ;  in 
different  coal-mines  in  £ngland;  at  Hurlet  in  Renftew- 
shire  in  Scotland,  and  other  places. 

4.  Both  the  natural  and  the  artificial  hemi-prismatic  Vi* 
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iriolFialfc,  are  used  in  dyeing,  in  makliig  ink  and  Pruarian 
blue,  and  also  for  producing  aulphuric  add.  The  residue 
from  the  distilUition,  being  red  oxide  of  iron,  is  employed 
as  a  colour,  and  for  polishing  steel. 

St.   TETAETO-PKISMATIC  YIT&IOL-SALT. 

Prismatic  Vitriol,  or  Blue  VitrioL  Jajc  SysL  YoL  III. 
p.  19.  Man.  p.  14.  Sulj^te  of  Copper.  Phill.  p.  SIS. 
Katurlicher  VitrioL  Werk.  Hefim.  H.  B.  Th.  IIL  I. 
S.  236.  KupfervitrioL  Hausk.  III.  S.  1064.  Kup. 
fer-Yitriid.  Lbokh.  S.  271*  Cuivre  sulfiitd.  Haut. 
Trait^  T.  III.  p.  680.  TabL  comp.  p.  92.  Xkait^,  2de 
Ed.  T.  IIL  p.  523. 

Fundamental  form.  Scalene  four-nded  pyramid 
of  unknown  dimensions.  Inclination  of  the  axis 
in  the  planes  of  both  diagonals.   Vol.  I.  Fig*  48. 

Simple  forms,  not  determined. 

Char,  of  Comb.  Tetarto-prismatic. 

Cleavage,  very  imperfect  in  the  direction  of  the 
faces  T  and  M,  Fig.  83.,  the  latter  rather  more 
distinct  Fracture  eonphoidaL  Surface:  the 
faces  ft  commonly  deeply  striated,  parallel  to  their 
•edges  of  combination  with  M  and  Ty  which 
faces  are  also  sometimes  striated,  though  not  so 
generally  as  n. 

Lustre  vitreous.  Colour,  sky-blue,  in  different 
shades,  commonly  deep.  Streak  white*  Semi- 
transparent  ...  translucent. 

Rather  brittle.  Hardness  =  S-5.  Sp.  6r.  =  8-2I8. 
Taste  astringent  and  metallic. 

OBSERVATrOKS. 

1.  The  theory  of  the  forms  in  which  the  inclinatioii  of 
the  axis  takes  place  at  the  same  time  in  the  planes  of  both 
diagonals,  has  not  as  jet  been  perfectly  developed.    In 
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the  pment  place  it  eeems  to  be  the  best»  to  deecrihe  one 
of  the  Tsiieties  moet  generallj  occuning,  together  with 
the  angles  aa  giren  by  Haut,  in  order  to  enaUe  the  8ta« 
dent  to  compaze  thia  cryaUl-with  othen  lie  ahonld  meet 
with  in  naturew 
Thia  variety  ia  represented  Fig.  83.    The  incidence 


of  r  to  M»l2^U'i 
of  r  to  r  a  109<'47'; 
of  »  to  P  »  126^11'; 
of  ti  to  iir  »  124M7'. 


of  P  to  Af  18  »  109°  32"; 
of  P  to  r  8.  128^27'; 
ofiirto  T  a  149°  2^; 
of  91  to  r  a  149°  42'; 
of  11   to  Jf       8  1M°2(K; 

2.  The  teUulo-prismatic  V itilol«dt  consiats  of 

Oxide  of  Copper  32-13. 

Sulphuric  Acid    31-57. 

Water  .  36*30.    BcazELiua. 

It  is  Cu  S'  +  10  Aq  a  29*9  Oxide  of  Copper  :  32-3 
Sulphuric  Acid  :  37*8  Water,  accoiding  to  MitschSH- 
LiCH.  Very  often  sulphate  of  copper  is  contained  in  di£. 
foent  proportions  in  the  crystals  of  hemi-prismatic  Vitriol- 
salt  ;  the  forms  of  the  latter  nevertheless  are  not  affected 
by  this  admixture,  except  that  they  more  commonly  pre- 
aent  the  simple  varieties,  as,  for  instance,  that  of  Fig.  44. 
It  is  easily  soluble  in  water,  and  gives  a  blue  solution.  A 
poUshed  surface  of  iron  is  covered  with  a  film  of  mot^iK^ 
copper,  if  dipped  into  this  solution. 

3.  This  salt,  like  the  preceding  one,  owes  its  existence 
to  the  decomposition  of  other  minerals,  particularly  of  py. 
ramidal  Copper-pyrites,  and  is  often  produced  by  various 
chemical  processes.  It  is  foimd  dissolved  in  several  wa- 
ters, partly  issuing  from  mines,  and  which  have  received 
the  name  of  waters  of  Cementatum* 

4.  Its  chief  localities  are  the  Rammelsbeig  near  Goalar, 
Neusohl  in  Hungary,  Angleseain  England,  Wieklow  in 
Ireland,  Fahlun  in  Sweden,  the  isle  of  Cyprus,  &c 

6.  As  it  occurs  in  nature,  it  requires  first  to  be  puri- 
fied, before  it  can  be  employed  in  the  arts,  where  it  is  used 
in  dyeing,  in  printing  of  cotton  and  linen,  &c.  The  oxide 
of  copper,  separated  from  its  addyia  likewise  used  in  painting. 
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&  The  salt  which  goes  b j  the  muae  of  Blue  Vitriol  from 
Gosbr,  though  it  contains  sulphate  of  copper,  is  not  tetar- 
to-prismatic  Yitriol-salt,  since  its  forms  are  not  tetarto- 
prismatic,  but  hemi-prismatic,  and  similar  to  those  of  the 
hemi-prismatic  Yitriol-salt.  Its  colour  is  skj.blue,  but 
considerably  paler  than  that  of  tetarto-prismatic  Yitriol- 
salt.  Bendes  sulphate  of  copper,  it  also  contains  sulphate 
of  zinc,  and  is  probablj  one  of  the  salts  expressed  bj  the 
general  formula  R  S'  +  12  Aq.  of  Mitsche&lich,  upon 
which  supposition  it  would  consist  of  14-95  Oxide  of  Copper, 
13*83  Oxide  of  Zinc,  39*94  Sulphuric  Add,  and  41-88  Water. 

8.    PRISMATIC  VITRIOL-SALT. 

Pyramidal  Vitriol  or  White  Vitriol  Jam.  Syst  Vol  III. 
p.  21.  Man.  p.  ^6.  Sulphate  of  Zinc.  Pbill.  p. 
366.  NatiirUcher  Vitriol  Werx.  Hoffm.  H.  B.  Th. 
III.  I.  S.  235.  Zink.Vitriol  Hausx.  III.  S.  1118. 
Zink- Vitriol  Leokh.  S.  314.  Zinc  sulfiit^.  Hauy. 
Traits,  T.  IV.  p.  180.  Tabl  comp.  p.  194.  Traits,  2de 
Ed.  T.  IV.  p.  19a 

Fundamental  form.     Scalene  four-sided  pyramid. 
P  =  127'*2r;  126^46';  78'>6'.VoLI.Fig.9.  R.G. 

a  :  b  :  c  »  I  :  V  3*0407  :  V  3-0037. 

Simple  forms.  P  (Z);  P  +  oo  (M)  =  90^  42'; 
(Pry  ;  (f r  +  qd)'  =  68«26';  fr  =  120»20'; 
f  r  +  00  (o) ;  Pr  =  120°  8' ;  Pr  +  oo. 

Char,  of  Comb.    Hemi-prismatic,  of  inclined  facesw 

Combinations.     1.  P.     P  -|-  oo. 

2.  P.     P  +  00.     Pr  +  00.     Sim.  Fig.  6. 
8.  Pr.     P.    P  4-  00.     JPr  +  oo. 
4.  f r.   Pr.   P.  (Pry.    P  +  oo.     (f r  +  oo)». 
f  r  +  00. 

Cleavage.  Pr  +  oo,  highly  perfect ;  Pr,  less  dis- 
tinct    Traces  of  P  +  oo,     Fracture  conchoidai* 
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Surface.  P+  oo  sometimes,  i^r  +  od  almost  always, 
vertically  streaked.  The  rest  of  the  faces  smooth 
and  even. 

Luctre  vitreous.  Colour  white,  sometimes  inclin- 
ing to  peachblossom-red,  and  violet-blue,  pale. 
Streak  white.     Transparent  •••  translucent. 

Brittle.  Hardness  =  2*0 ...  S'5.  Sp.  Gr.  =  S-036. 
Taste  astringent,  nauseous  and  metallic. 

Compound  Varieiies.  Reniform,  botryoidal,  sta- 
lactitic ;  composition  columnar,  if  the  particles  be 
very  delicate,  the  lustre  becomes  pearly.  Masnve  : 
composition  granular  passing  into  impalpable. 

OBSERVATIONS. 

The  prismatic  Vitriol-salt  from  the  Rammelsberg,  near 
Goslar,- consists  of 

Oxide  of  Zinc  27*5. 

Oxide  of  Manganese    0*5. 

Sulphuric  Acid  20*0. 

Water  60'0.    Klaprotii. 

According  to  Mitscherlich  its  chemical  formula  is 
Zn  S*  +  14  Aq,  corresponding  to  27*67  Oxide  of  Zinc, 
27*57  Sulphuric  Acid,  and  44*76  Water.  It  is  very  easilj 
solnble  in  water ;  before  the  blowpipe  it  froths,  and  covers 
the  charcoal  with  a  white  coating. 

2.  It  seems  that  the  decomposition  of  dodecahednd  Gar« 
net-blende  gives  rise  to  the  formation  of  the  present  spe- 
cies, though  in  general  that  species  be  not  very  subject 
to  be  decomposed  by  the  action  of  the  atmosphere.  Its  oc« 
currence  in  nature  corresponds  to  the  mode  of  its  formation. 

3.  It  is  found  in  the  Rammelsbeig  near  Goslar  in  the 
Hartz,  at  Schemnitz  in  Himgary,  at  Fahlun  in  Sweden, 
at  Holywell  in  Flintshire,  and  it  is  said  also  in  Cornwall. 

4.  It  occurs  but  sparingly  in  nature,  but  is  often  pro- 
duced artificially  by  chemical  processes.  It  is  employed 
in  medicine,  but  its  principal  use  is  in  dyeing. 
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Okmos  VII.    EPSOM-SALT. 

1.   PRISMATIC  EF80H-8ALT. 

Prismatic  Epsom-Salt.  Jam.  Syst  VoL  III.  p.  24.  Man. 
p.  16.    Sulphate  of  Magnesia.  Phillips,  _p.  180.    Na- 
turlich  Bitter.Salz.  WsaK.  Hoffiii.  H.  B.  YoL  III. 
1.  S.  243.     Bittersalz.  Hausk.  III.  S.  818.     Bitter. 
•  salz.  Leokh.  S.507.  Magn^e  sulfate.  Haut.  Traits, 

T.  II.  p.  331.    TabL  comp.  p.  16.    Tnit^  2de  £d. 
T.  IL  p.  51. 

Fundamental  form.  Scalene  four-sided  pyramid. 
P  =  127"  9X ;  126°  48' ;  78«  7.  Vol.  I.  Fig.  9. 
B.  6. 

a  :  b  :  c  »  1  t  /v^-0635  :  ^3*0066. 

Simple  forms.  P  (/) ;  P  +  oo  {M)  =  90*  88' ; 
(fr+oo)'=58«36';  fr  =  l«0»84';  f r+ od(o); 
Pr  =  120^  8'. 

Char,  of  Comb.  Hemi-prismatk,  of  inclined  faces. 

Combinations.     1.  P.     P  +  od. 
2.  P.     P  +  QD.     f  r  +  00.     Fig.  6. 
8.  f  r.     Pr.    P.     P  +  00.     f  r  +  00. 
4  Pr.     P.     P  +  00.     (Pr  +  oo)*.     f  r  +  oo. 

Cleavage,  Pr  +  oo  highly  perfect;  Pr,  less  dis- 
tinct ;  traces  of  P  +  oo.  Fracture  oonchoidal. 
Surface.  P  +  oo  sometimes,  Pr  +  oo  almost  al- 
ways vertically  streaked.  The  rest  of  the  faces 
smooth  and  even. 

Lustre  vitreous.  Colour  white.  Streak  white. 
Transparent  . . .  translucent. 

Rather  brittle.     Hardness  =  20...  2-6.     Sp.  Gr. 
=:  1-751.     Taste  saline  and  bitter. 

Compound  Varieties.     Botryoidal,  reniform,  and 
in  the  shape  of  crusts:  composition  columnar,  if 
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the  particles  are  very  delicate,  the  lustre  becomes 
pearly.    Pulverulent. 

OBSSBTATIOKS. 

1.  In  the  comblnationB  occurring  among  the  crjrstals  of 
thiB  species,  some  of  the  faces  of  the  pyramid  T  (t)  are  very 
often  irregularlj  enlaiged  at  the  expence  of  others.  Since 
this  enUixgement  sometimes  takes  place  in  the  alternating 
faces  of  the  pyramid,  it  has  been  supposed  by  several  ciys- 
tallographers,  and  among  others  by  Messrs  HauV  and 
Weiss,  to  follow  a  certain  constant  rule.  Considering  the 
vertical  prism  as  rectangular,  and  completing  what  otherwise 
might  have  been  wanting  in  the  forms,  they  have  thus  re- 
presented the  series  of  crystallisation  of  prismatic  Epsom- 
salt  as  being  hemi-pyramidal  with  inclined  fiMWS,  a  supposi- 
tion rendered  sufBciently  improbable^  as  &r  as  regards  the 
pyramidal  system,  if  we  only  attend  to  the  position  of  the 
smgle  perfect  iiice  of  cleavage.  Professor  Mitscheelich, 
however,  has  lately  observed,  that  of  some  secondary  ftces, 
as  «,  «,  and  t,  <,  which  belong  to  (Pr)*  and  (Pr)',  only  the 
alternating  ones  appear  in  the  combinations,  as  represented 
in  7ig.  168.  %  and  according  to  this  observation,  the  Cha- 
racter of  Combinations  has  been  stated  above  as  hemi-pris* 
matic  with  inclined  &oes.* 

2.  According  to  Yooel,  the  prismatic  £psom-Mlt  coa« 
sists  in  its  natupd  state  of 

Water  48-0. 

Sulphuric  Acid  33*0. 

Magnesia  18*0. 

It  \b  Mg  S«  4*  14  Aq,  or  16-6  Magnesiai  32*3  Sulphuric 
acid,  and  51*2  Water,  according  to  Mitscherlich.  tt 
dissolves  very  ea^y  in  Water,  deliquesces  before  the 


*  Professor  Mitscherlich  hafi  kindly  communicated  to  me 
this  interesting  fact,  which  he  has  likewise  observed  in  pris- 
matic Vitriol-salt,  and  in  the  crystals  of  sulphate  of  nickel  H. 

VOL.    II.  D 
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blowiupe,  but  is  difficultly  fUdble,  if  its  water  of  crystalli. 
sation  has  been  driven  off. 

S.  It  effloresces  £h>m  seyeral  rocks,  both  in  their  ori^^nal 
repository,  and  in  artificial  walls,  and  then  it  is  a  product 
of  their  decomposition*  It  forms  the  principal  ingredient 
of  certain  mineral  waters. 

4.  It  occurs  in  Freiberg  and  in  its  neighbourhood  efflo- 
rescent upon  gneiss,  in  several  places  of  the  Hartz,  in 
Scotland,  in  Berchtesgaden,  in  Sabcbuig,  at  Idria  in  Car- 
niola,  firom  whence  it  has  been  described  under  the  name  of 
Halotrichumy  or  Hair-salt,  in  Bohemia,  in  Hungary,  &c. 

5.  After  having  been  purified,  it  is  employed  in  medi- 
cine, as  also  for  the  production  of  magnesia. 


GbvtsVIU.    ALUM-SALT. 

1.   OCTAHEDRAL  ALUM-SALT, 

Octahedral  Alum.  Jam.  Syst  YoL  III.  p.  27.  Man.  p.  17. 
Alum.  Phill.  p.  196.  Alaun.  Hofim.  H.  B.  Th. 
IV.  8.  S.  169.  Ahum.  Hausm.  III.  S.  813.  Alaun. 
Leokh.  S.  626.  Alumine  sulfitt^  alcaline.  Hauy. 
Traits,  T.  II.  p.  387.  Tabl.  oomp.  p.  22.  Alumine 
sulfkt^  Traits,  2de.  Ed.  T.  II.  p.  114. 

Fundamental  form.  Hexahedron.    Vol.  I.  Fig.  1. 

Simple  forms,  d  (r);  6  (P)  Vol.  I.  Fig.  2. ;  D  (o) 

VoL  I.  Fig.  81. ;  B  Vol.  I.  Fig.  88. ;  Ci  Vol.  I. 

Fig.  84. 
Char,  of  Comb.  Semi-tessular  with  parallel  faces. 
Combinations.    1.  H.O.  Vol.  I.  Fig.  8.  and  4. 

St.  H.  O.  D. 

8.  aO.  D.  B.  Ci. 
Cleavage,  octahedron,  imperfect.      Fracture  con- 

choidal.      Surface  smooth.     The  faces  of  the 
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dodecahedron  sometimes  faindy  streaked,  parallel 

to  its  edges  of  combination  with  the  octahedron. 
Lustre  vitreous.      Colour  white.       Streaik  white. 

Transparent  ...  translucent. 
Not    very  brittle.        Hardness  =  S*0    •••   8*5. 

Spec.  Grav.  =  1'768,  of  a  transparent  variety. 

Taste  sweetish  astringent 

Compound  Varietiea.  Twin-crystals:  face  of 
composition  parallel,  axis  of  revolution  perpendi* 
cular  to  one  of  the  faces  of  the  octahedron.  Sta- 
lactitic  and  other  imitative  forms :  composition  co- 
lumnar, if  they  are  very  delicate  the  lustre  beocHDes 
pearly.  Massive  :  composition  either  columnar  or 
granular,  often  impalpable.     Mealy  efflorescence. 

OBSERVATIOKS. 

1.  The  Character  of  Combinations  is  given  on  theautho* 
rity  of  Count  Boukxok  and  M.  Beudant.  According  to 
Beux>am  t  ,  certain  combinations  obtiuned  by  dissolving  Alum 
in  muriatic-acid,  and  allowing  it  to  crystallise,  contain  the 
fiuses  of  a  pentagonal  dodecahedron,  nrhich  is  the  half  of  a 
hexahedral  trigonal-icositetnihedron.  Count  BouaiioK like- 
wise quotes  this  variety  as  having  been  obtained  by  himself; 

2.  Klaphoth  having  analyzed  a  variety  from  Freien- 
walde  in  Sileria,  called  natural  alum,  but  which  probably 
does  not  belong  to  this  species,  obtained  the  following  result : 

Alumina  15*25. 

Potash  0*25. 

Oxide  of  Iron  7*50. 

Sulphuric  Acid  and  Water  77*00. 
The  cryatallized  varieties  to  which  the  above  description 
refers,   are  K  8'  +  2  'ii  S'  +  48  Aq,  or  9*94  Potash, 
10*82  Alumine,  33*77  Sulphuric  acid,  and  45*47  Water. 
It  is  pretty  easily  soluble  in  water,  melts  before  the  blow- 
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pipe  in  iti  water  of  ciTstalljMtion^  and  ia  converted  into  a 
spongifimn  mass. 

8.  The  octahedral  Alum-salt  commonly  appears  in  a  state 
of  efflorescence  upon  several  minerals,  which  contmn  alu- 
mina, as  upon  ihombohedralAlum-haloide,  alum-date,  alum- 
earth,  Ac  t  but  it  occurs  also  in  a  solid  shape  acoompany- 
ims  brown-coal,  and  is  contained  in  the  waters  of  certain 
mineral  wells. 

4.  It  is  found  in  several  parts  of  Italy.  At  Tschermig  near 
Kommothau  in  Bohemia,  it  forms  thin  layers  between  the 
strata  of  brown-coaL  It  is  likewise  met  with  at  Frden- 
walde  in  Silesia,  in  England  and  Scotland,  in  Norway, 
Sweden,  &c. 

5.  The  salt  as  produced  by  nature  requires  first  to  be 
purified,  in  order  to  be  applicable  in  the  arts.  A  great 
quantity  is  obtained  by  the  assistance  of  chemical  processes. 
Its  uses  are  various,  in  dyeing,  in  manu&cturing  leather 
and  paper,  for  preventing  putr^ustion,  &c. 

GxKus  IX.    BORAX-SALT. 

1.   PRISMATIC  BORAX-SALT. 

Prismatic  Borax.  Jam.  Syst  VoL  III.  p.  45.  Man.  p.  18. 
Borate  of  Soda.  Phill.  p.  102.  TinkaL  Hadsm. 
III.  S.  841.  Borazsaures  Natron.  Leovh.  S.  623. 
Soude  borati^e.  Haoy.  Traits,  T.  II.  p.  366.  TabL 
comp.  p.  20.  Traits,  2de  £d.  T.  II.  p.  200. 

Fundamental  form.  Scalene  four-sided  pyramid. 
P  =  162«  O',  120»  28',  67«  8'.  Inclination 
=  0^  (K,  in  the  plane  of  the  long  diagonal. 
Vol.  I.  Pig.  41.     Haut. 

a  :  b  :  c  :  d  a  1  :  ^12  :  ^2-8125  :  0. 

Simple  fonns.     |  (o)  =  120<>  28' ;       ^'  ^^^  . 
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(f  r  +  »)»  (r)  =  88»  y ;   —  ^(F)  =  78»64' 

Pr  +  cx>(M);    Pr  +  aD(T), 
Char,  of  Comb.  Hemi-prismadc 

Pr 
Combinationa.    1.  —  "    (pr  +  qd)'.  Pr  +  od. 

X 
X 

8.  |.  — ^-    fr  +  oo.     Pr  +  a>. 

4. 1    1!^.    -|.     (f,  +  .)'.    fr+00. 

Pr  +  00.    Fig.  61. 
Cleavage.  Pr^-  00,  perfect;  less  distinct  (Pr+  oo)»; 
traces  of  Pr  +  00.    Fracture  conchoidaL     Sur- 

P     (Pf\  ^ 
face  of  ^,   L-^  and  (Pr  +  qd)»  streaked  pa^. 

rallel  to  the  edges  of  comlnnation  with  —  _ 

The  rest  of  the  faces  smooth. 
Lustre  resinous.    Colour  white^  inclining  to  grey 

and  green.     Streak  white.     Transparent  .  .  . 

translucent. 
Bather  brittle.     Hardness  =  2-0... 2-5.     Sp.  Gr. 

=  1*716.    Taste  sweetish  alcaline^  feeble. 

OBIBaVATIOXfl. 

.  1.  TheDaturalboiaxco]iaiatiyacoQrdiiigtoKLAPiU>TH,of 
Soda  14-5. 

BoTBcic-Acid  37*0. 

Water  47-0. 
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ThiB  composition  corresponds  to  the  formula  j^a  B"  +  24  Aq. 
The  preceding  general  description,  however,  refers  to  the 
artificial  salt,  which  is  expressed  by  Na  B'  +  10  Aq,  and 
consists  of  31*97  Soda,  22*06  Boracic  acid,  and  46-97  water. 
It  is  soluble  in  water ;  the  solution  changes  the  blue  colour 
of  litmus  into  green.  It  intumesoes  before  the  blowpipe, 
and  then  melts  into  a  transpazent  globule. 

2.  The  natural  salt,  the  natural-historical  properties  of 
which  are  as  yet  unknown,  occurs  in  different  districts  of 
Persia  and  Thibet,  where  it  is  found  on  the  surfiice  of  the 
soil,  in  the  vicinity,  and  sometimes  at  the  bottom,  of  several 
lakes,  and  in  a  state  of  solution  in  the  waters  of  mineral 
wells.  It  is  said  also  to  have  been  met  with  in  Ceylon, 
and  in  considerable  quantity  in  FotosL 

3.  The  natural  salt  is  employed  in  manu&cturing  the 
artificial  one  by  the  addition  of  a  greater  quantity  of  soda. 
The  artificial  salt  is  made  use  of  as  a  flux,  in  the  produc* 
tion  of  imitation  gems,  and  in  the  process  of  soldering. 

GsxvsX.    BRITHTN£«.SALT. 

1.   PBISlffATIC  BBITHTME-SALT. 

Glauberite.  Jam.  Svst  II.  p.  613.  Prismatic  Glauberite. 
Man.  p.  19.  Glauberite.  Phill.  198.  Glauberit. 
Hausm.  III.  S.  839.  Brongniartin.  Leokh.  S.  618. 
Glauberite.  Haut.  TabL  comp.  p.  23.  Trait^,  2de 
Ed.  T.  II.  p.  215. 

Fundamental  form.      Scalene  four-sided  pyramid* 
P=  IJ^oav}^  128^  V;  90»  (y.    Indina. 

tion  =  SS°  4&  in  the  plane  of  the  long  diagonal. 
VoLL  Fig.4L    Uavy. 

a  :  b  :  c  :  d  s.  2-3717  :  4  :  3-0984  :  1. 
*  From  fi^t^vf  dense  (heavy). 
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Simple  forms.    P— co(P);     +   ?  {  „  }  = 

6';  —  —(t)  =  74»  ay;  f r  +  »  («). 

Char,  of  Comb.     Hemi-prismatic.     Inclination  of 

P— 00  to  f r  +  OD  =  112M9' ;  to-  =  14»» 

8 

14/  ;  to  P  +  00  =  104«  Z4f. 

p 
CombinaUons.    1.  P  —  gd.   ...    Fig.  59* 

p 
2.  P—  00.    1.  P+  00, 

P  ^ 

8.  P  —  00.    f..    P  +  oc.    Pr  +  OD. 

2  2  2  2 

?r  +  <z>.    Fig.  60. 
Cleavage.    P  —  oo^  perfect ;  traces  of  P  +  oo,  in* 

terrupted  by  conchoidal  fracture.       Fracture 

p 

conchoidal.    Surface ;  P  —  oo  and  still  more  so,  ^ 

2 

streaked  parallel  to  their  common  edges  of  com- 
binaUon.  P  +  oo  partly  uneven,  but  smooth  and 
shining. 

Liustre  vitreous.  Colour  yellowish  or  greyish- 
white.  Streak  white.  Semi-transparent  ... 
translucent 

Brittle.       Hardness  =  2*5  ...   3-0.       Sp.  6r. 
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=  S*807,  of  a  solitary  crystal.        Taste  saline 
and  astringent,  feeble. 

OBSEEVATIOirS. 

1.  According  to  measurements  with  Uie  reflective  gonio- 
meter by  Mr  Phillzfs,  the  angle  of  P  given  above  as 
«  120**  IS'  is  equal  to  116*  20^,  that  of  P  4- »  equal  to 
aS"  20",  and  theinddence  of  P  —  oo  upon  P  +  cd  «i  104''  16'. 

2.  The  prismatic  Brithyne-salt  consists,  according  to 

BaOHGVIA&T,  of 

Sulphate  of  Lime  40-0. 
Sulphate  of  Soda  61-0. 
Its  chemical  composition  is  expressed  bj  Na  S'  +  Sa,  S', 
and  it  condsta  accordingly  of  22*35  Soda,  20*35  Lime,  and 
57*39  Sulphuric  add  |  that  is  to  say,  of  one  atom  of  anhy« 
drous  sulphate  of  lime,  and  one  atom  of  anhydrous  sulphate 
of  soda.  The  forms  of  both  these  substances  are  prismatic, 
those  of  the  prismatic  Brithyne-salt  are  hemi-prismatic. 
Hence  it  is  not  one  of  those  cases,  in  which  one  of  the  sub- 
stances contained  in  the  mixture  impresses  its  form  upon 
the  whole,  aa  is  the  case  in  hemi-prismatic  Vitriol-nlt, 
which  may  contain  sulphate  of  copper  without  change  of 
form.  Also  the  determined  proportions  In  the  constituent 
parts  of  the  Brithyne-salt  agree  with  this  observation.  If 
immened  in  water,  it  loses  its  transparency,  and  is  partly 
dinolved.  The  same  happens  if  exposed  to  a  moist  atmo- 
sphere. Before  the  blowpipe  it  decrepitates  and  melts  into 
a  white  enameL 

8.  It  occurs  in  imbedded  cfystals  in  hexahedral  Bock- 
lalt,  at  Villarubia  near  Ocaoa  in  New  Castile.  Another 
locality  is  Aussee  in  Upper  Austria.  The  combinations 
described  above  have  been  observed  in  the  Spanish  variety. 
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HALOIDS.    BAEYTE.     KEEATE*   MALACHITE.   MICA. 

6FAB.        GEM.       OKE.       METAL.      PYRITES. 

GLANCE.      BLENDE.      SULFHUB. 


OrdbeL    HALOIDE. 

GsnutL    OYPSUM-HALOIDE. 

1.   PBISMATOIDAL  GYPSUM-HALOIDE. 

AxiffingiMe  Gjrpsum.  Jam.  Sjst  VoL  II.  p.  61A.  Prb. 
matoidal  Gjrpsum.  Man.  p.  20.  Gypmim,  Sulfate  of 
lime.  Phill.  p.  174.  Gips.  Fnuieneia.  Webit. 
Hoffm.  H.  B.  III.  1.  S.  106.  116.  Gyps.  Stink- 
gypa.  Hausx.  III.  S.  887.  893.  WaaserhaltiiKr 
flchwefelsaurer  Kalk.  Leoxh.  S.  549.  Chaux  suBk- 
t^.  Haijt.  Traits,  T.  II.  p.  266.  Tab],  coup.  p.  9. 
Traits,  2de  £d.  T.  I.  p.  527. 

Weiss.  Schriften  der  Acad,  der  Wiss.  zu  Berlin  fUr 
1820,11.2].    SoEET.  Ann.  des  Min.  II.  435.  IIL  487. 

Fundamental  form.  Scalene  four-sided  pyramid. 
P  =  {  J^o  5  J  } ,  128"  86',  70»  28'.  Indinatiwi 
=  9^  11'  in  the  plane  of  the  short  diagonal, 
i  I  {t-}  =  Cl}-  vol  I.  Fig.  41. 

Hauy. 

a  :  b  :  C  :  d  :  ss  6-2  :  10*8  :  15*4  :  1. 

Simple  forms.    ±  _  {  jj  =  {jggo  54^}  ;  ?+  » 
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(/)  =  110«  Sr ;  —  ^)' (*, -Jorrf)  =  106M6' ; 

(f  r  +  od)'  (A,  Sor.)  =  Tl' 41';  _  ^'(*,  ^-or.) 

=  88»  18';     (jp  +  od)'  (fc,  ^br.)  =  SI**  26^ ; 
?r   (n,  5br.)  =   186°   8' ;       ?r   +  oo  (P)  ; 

—  ^^^  —  ^  (o,  ^br.)  =  88M';  Pr  +  oo  (Jf)- 


Char,  of  Comb.     Hemi-prismatic.     Inclination  of 

P  —  QD  to  Pr  +  00  =  99*»  11'. 

p 
Combinations.     1.  z_  P  +  oo.  f  r  +  od.  Fig.  67. 

Shotoverhill  near  Oxford. 

P  P 

2.  — .  —  -  .   P  +  00.  j?r  +  00.     Eommothau, 

Bohemia. 

.     8.  L.  —  |P^— ^.  P  +  a>.  f  r  +  00.  Shotoverhill. 
2  2 

4.  L.  —  $Pr'— g,    F+a>.    (Pr  +  od)». 
2  2 

f  r  +  00.     Fig.  58.  Bex,  Switzerland. 

Cleavage.  Pt  +  oo,  highly  perfect  and  easily  obtain- 

Pr 

.  ed ;  —  — ,  and  Pr  +  qd  imperfect,  the  latter  of 

2 
these  being  of  a  conchoidal  appearance,  while 

the  former  is  difficultly  obtained,  on  account  of 

the  flexibility  of  the  mineral  in  that  direction, 

and  often  of  a  fibrous  aspect    Traces  of  —  — • 

Fracture  scarcely  perceptible. 
Surface.    P  +  oo  and  Pr  +  oo  streaked  parallel  to 
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their   common    intersections.       The    faces    of 

*  Pr  —  2  P 

—  1 and    +  —  commonly    rounded, 

which  gives  rise  to  the  well  known  lenticular 
shapes,  if  in  combinations  like  S,  the  faces  of 
P  +  QD  and  Pr  +  00  disappear. 

Lustre  vitreous,  i^r  +  oo  possesses  a  pearly  lustre, 
more  or  less  distinct,  both  upon  faces  of  cleavage 
and  faces  of  crystallisation. 

Colour,  generally  white,  sometimes  inclining  and 
pasdng  into  smalt-blue,  flesh-red,  ochre-yellow, 
honey-yellow,  and  several  shades  of  grey.  Im- 
pure varieties  assume  dark-j^ey,  brick-red  and 
brownish-red  tinges.  Streak  white.  Tranq)a- 
rent ...  translucent. 

Sectile.  Thin  laminae  are  flexible  in  the  direction 
of  those  edges  which  arise  from  the  intersection 

of  f r  +  00,  with  —  ^—P^   and  _?!L, 

Hardness  =  1*5  ...  S*0.  The  lowest  degrees  upon 
f  r  +  OD,  the  highest  degrees  in  the  direction  of 
P  — >  QD,  in  which  the  crystals  very  often  are 
rounded.  Sp.  Gr.  =  2-310,  a  perfectly  trans- 
parent crystal  from  Oxford. 

Compound  Varieties.  Twin-crystals.  1.  Axis  of 
revolution  perpendicular,  face  of  composition  pa- 
rallel to  Pr  +  00.  (Hence  forms  like  the  C?iatix  mU 
JixUe  promimUe  of  Hauy).  S.  Axis  of  revolution 
perpendicular  to  Pr  +  oo ;  face  of  composition  pa- 
rallel to  Pr  +  oo.     3.  Axis  of  revolution   per- 
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pendicular,  face  of  composition  parallel  to  -|-  — . 

(According  to  this  law  are  formed  the  arrow-shap- 
ed  twins,  counting  of  lenticular  crystals).  Globu- 
lar masses,  generally  formed  of  discernible  indivi- 
duals. Dentiform.  Massive:  composition  granular, 
passing  into  impalpable,  sometimes  scaly ;  also  co- 
lumnar, often  as  thin  as  hair,  long  and  generally 
stridght  and  parallel.  Sometimes  without  oohesioii 
of  the  single  particles  in  the  state  of  powder. 

OBSERVATIONS. 

1.  The  forms,  as  given  above,  depend  upon  the  deter* 
minations  of  Haut,  and  the  subsequent  labours  of  Mr 
SoRET  on  the  crystaUiaations  of  this  substance,  attention 
being  given  to  the  inclination  of  the  axis.  The  connexion 
among  them  appears  more  simple  and  conformable! to  nature, 
than  in  any  of  the  representations  that  have  hitherto  been 
given  of  the  same  subject ;  yet  the  more  accurate  deter* 
minations  of  the  angles  by  means  of  the  reflective  gonio- 
meter have  not  yet  been  introduced ;  and  according  to 
these,  it  will  be  necessary  in  future  to  correct  the  angles* 
According  to  Phillips,  the  angle  ofP+eoisslIl^  W, 

Within  the  species  of  ptismatic  6yp8um.hal<nde,  two 
species,  Fraueneit  or  Seknite,  and  G^tumj  used  to  be  for- 
merly distinguished,  without,  however,  allowing  deter- 
mined limits  to  be  indicated  between  them,  and  which  on 
that  account,  though  not  from  reasons  of  Natural  History, 
have  been  again  united  by  most  mineralogists.  Such  va- 
rieties as  are  pure,  transparent,  and,  in  short,  most  perfect* 
ly  formed,  were  comprehended  within  the  first,  less  per- 
fectly formed  varieties  within  the  second  of  the  above* 
mentioned  species.  The  latter,  or  Gypsum,  was  divided 
into  several  sub-species,  comprehending  almost  exclusively 
compound  varieties  pretty  easily  distinguishable  from  eadi 
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Other,  as  their  dirlaion  depends  upon  the  nze  of  the  grain 
or  composition  in  genersL  Thus  JbUated  Gypsum  consists 
of  discernible  granular  particles,  compact  Gjpsum  of  impal- 
pable particles  of  composition ;  icaiy  Jbttated  Gypsum  con- 
sists  of  minute  scaly  particles,  earthy  Gypsum  of  a  mealy 
powder.  Veiy  thin  columnar  composition  produces  Jthroui 
Gypsum. 

2.  Pzismatoidal  Gjrpsum-haloide  consists  of 

lime  33*0. 

Sulphuric  Acid  44*8. 

Water  21-0.    Bucboi2. 

It  is  represented  by  Ca  S*  4*  4  Aq,  which  conesponds  to 
32-91  of  lime,  46*31  Sulphuric  add,  and  20-78  Water. 
The  analysis  refers  to  a  variety  of  Fraueneis ;  but  most  of 
the  rest  rexj  nearly  agree  with  it.  Before  the  blowpipe  it 
exfoliates,  and  melts,  though  with  difficulty,  into  a  white 
enamel,  which  after  a  short  time  &Us  into  powder.  In  a 
lower  degree  of  heat  it  loses  its  water  and  becomes  fKable, 
so  as  to  be  easily  reduced  to  an  impalpable  powder.  If 
mixed  with  water,  this  powder  becomes  warm,  and  soon 
hardens  into  a  solid  mass. 

3.  Compound  yarieties  of  this  species  form  beds  in  se- 
condary mountains,  more  sparingly  in  the  older  classes  of 
rocks;  they  generally  possess  a  considerable  thickness, 
though  they  are  of  a  very  limited  extent  in  length  and 
breadth.  It  is  less  frequently  met  with  in  veins  and  beds,  ac- 
companying minerals  of  the  orders  Glance,  Blende,  Pyrites, 
sometimes  hexahedral  Gold,  &c  In  its  more  peculiar  re- 
positories, it  is  accompanied  by  compound  varieties  of 
rhombohedral  Lime-haloide,  hexahedral  Rock-salt,  by  dif- 
ferent kinds  of  sandstone  and  clay  in  alternating  layers,  in 
the  latter  of  which  it  also  occurs  in  imbedded  masses  or  crys- 
talline groupes.  Very  often  brine  springs  issue  from  the 
rocks  in  its  vicinity.  In  some  places  it  is  associated  with 
prismatic  Sulphur  and  prismatoidal  Hal-baryte.  Simple 
varieties  are  chiefly  found  in  salt-works,  also  in  abandoned 
mines  and  old  heaps,  where  they  must  be  considered  as 
products  of  more  recent  formation.    Of  the  organic  re- 
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maiiM  found  in  gypsum,  those  of  extinct  species  of  terres- 
trial quadrupeds  in  the  Montmartre  near  Paris,  are  the 
most  remarkable. 

4.  The  prismatoidal  Gjpsum-haloide  occurs  in  a  great 
many  countries.  It  is  found  in  yarious  modifications,  both 
ciystallised  and  massire,  in  different  parts  of  Germany, 
particularly  in  Mansfeld,  Thuringia,  Bavaria,  Franconia, 
Suabia,  in  the  neighbouriiood  of  Liinebuig,  in  Switzerland, 
in  the  Tyrol,  in  Stiria  and  Austria ;  also  in  Poland,  Hun- 
gary, and  Transylvania ;  in  England,  France,  Spain,  &c« 
Beautiful  crystals  are  met  with  near  Oxford,  at  Bex  in 
Switzerland,  at  Hall  in  the  Tyrol,  in  several  places  in 
Upper  Austria,  Stiria,  Salzburg,  and  Sicily,  &c. ;  lai^pe 
lenticular  crystals,  generally  twins,  and  the  scaly  varieties, 
are  known  from  Montmartre  near  Paris ;  the  earthy  ones 
from  Saxony  and  Thuringia. 

5.  This  species  is  variously  employed  in  manufiicturing 
artificial  marble,  stucco  woik,  mortar,  &c. ;  also  for  making 
casts  of  statues,  medals,  &c  It  is  added  to  the  mass  of 
certain  kinds  of  porcelain  and  glass.  In  sculpture  it  is 
used  under  the  name  of  Alabaster.  It  is  also  used  in  agri- 
culture, for  improving  the  soil,  both  calcined  and  in  its 
natural  state ;  it  forms  the  paste  of  coloured  drawing  pen- 
cils ;  it  is  employed  in  polishing,  &c 

S.    PRISMATIC  GYPSUM-HALOIDE, 

Prismatic  Oypsum,  or  Anhydrite.  Jam.  Syst.  VoL  II. 
p.  90b,  Man.  p.  25.  Anhydrous  Gypsum.  Anhydrite. 
FHiLr.  172.  Muriazit  Wekv.  Hoffm.  H.  B.  III. 
1.  S.  123.  Karstenit.  Hausk.  III.  S.  881.  Wasser- 
freier  schwefelsaurer  Kalk.  Leonh.  S.  546.  Chaux  sul- 
fiit^  anhydre.  HAur.  Tndt^  T.  IV.  p.  348.  Chaux 
anhydro^ul&t^.  TabL  comp.  p.  10.  Trait^  2de  £d. 
T.  I.  p.  662. 

BouRyoN  on  Bardigtione.  Trans,  of  the  GeoL  See 
VoL  I.  p.  355. 

Fundamental  form.  Scalene  four-sided  pyramid. 
P  ==  121°  82',  108«  35',  99«  T.  Vol.  I.  Fig.  9. 
Hauy. 
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a  :  b  :  c  »  1  :  Jl-^WI  t  ^1*2353. 

Simple  forms.  P  —  oo  (P) ;  P  (o) ;  (Pr)'  («) ; 
(P)'(/);  P  +  oo(r)  =  100«10';  fr+oo(7^; 
Pr  +  cx>  (if). 

Char,  of  Comb.  Prismatic. 

Combinations.   1.  P  — ^  oo.  Pr  +  oo.  Pr  +  oo.  Aus- 
see,  Suria. 
2.  P— 00.    P  +  oo.    fr  +  oo.    Pr+oo.    Hall, 

Tyrol.     Hauy. 
8.  P— 00.  P.(Pr)5.  (P)'.     fr+oo.  Pr+oo. 
Fig.  26.  Aussee,  Stiria. 

Cleavage.  Pr+oo  and  Pr+oo  highly  perfect ; 
F  —  00  less  distinct,  yet  easiJy  obtained.  Fis- 
sures  in  the  interior  partly  iridescent  parallel  to 
Pr  =  106**  3'.  Fracture  imperfect  conchoidal, 
uneven.  Surface,  Pr  +  qd  and  Pr+oo  smooth ; 
P  —  00  rough. 

Lustre  vitreous,  inclining  a  tittle  to  pearly  upon 
the  most  distinct  faces  of  cleavage.  Colour 
generally  white ;  commonly  it  inclines  to  flesh- 
red,  violet-  and  smalt-blue  or  ash-grey.  Streak 
greyish-white.  Transparent,  not  perfectly,  pass- 
ing into  translucent 

Brittle.  Hardness  =  80. . .3-5.  Sp.  6r.  =  2-899 
a  greyish-white  deavable  variety  from  Hall  in 
the  Tyrol. 

Compound  Varieties.  Contorted :  composition 
columnar  in  thin  fibres,  parallel,  and  variously 
bent  Massive :  composition  granular,  of  differ- 
ent sizes,  sometimes  impalpable,  and  then  the  frac- 


64  PHYSIOGEAPHV.  CLAM  11. 

ture  is  splintery :  in  other  massive  varieties  the 
composition  is  columnar,  commonly  thin  and  pa- 
rallel.    Faces  of  composition  rough. 

OB8EBVATIOK8. 

1.  The  species  MuriacUe  of  the  Wemerian  System  is  sub- 
divided into  five  different  kinds,  pretty  easily  distin- 
guishable, but  not  provided  with  the  best  nomenclature. 
Thus  the  CMc  MuriacUe^  also  called  Cube««par,  compre- 
hends simple  varieties,  and  easily  cleavable  compound  ones, 
in  which  the  individuals  possess  a  considerable  size.  The 
name  of  Anhydrite  has  been  given  to  varieties  of  a  smaller 
granular  composition,  and  that  of  GtkrI&tttein  or  f^erre  d€ 
trippu  to  the  contorted  compositions  consisting  of  thin  co« 
lumnar  individuals.  Compact  and  Jlbrotu  Muriacite  were  the 
denominations  of  compound  varieties  of  very  small  indi- 
viduals, the  one  granular  and  impalpable,  the  other  co- 
lumnar. The  Viilpinite  of  Italy,  so  named  from  its  locali- 
ty, is  composed  of  granular  individuals,  a  little  longer  in 
one  direction,  of  a  greyish-white  or  grey  colour,  and  very 
much  resembling  a  coarse  grained  primitive  marble. 

2.  A  cleavable  variety  from  Hall  in  theTyrol  has  been 
found  to  consist  of 

Sulphuric  Acid    55-00. 

Lime  41*75. 

Muriate  of  Soda   1*00.    Klapeoth. 
Except  the  muriate  of  soda,  the  rest  of  the  varieties  have 
presented  nearly  the  same  proportions.     The  Vulpinite 
contains  a  little  silica,  probably  from  imbedded  crystals  of 

riiombohedral  Quartz.    The  chemical  formula  for  the  pure 

**   .•• 

mixture  of  this  mineral  is  Ca  S',  which  gives  41*53  of 
lime,  and  58*47  of  sulphuric  acid.  It  does  not  exfoliate  be- 
fore the  blowpipe,  but  b  covered  with  a  white  friable 
enameL 

By  a  peculiar  process,  the  prismatic  Gypsum-haloide  at- 
tracts water,  loses  its  transparency,  a  portion  both  of  its 
hardness  and  specific  gravity,  and  approaches  in  some  of 
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these  properties  to  the  preceding  species,  which  g^erallj 
occurs  along  with  it,  parttcularlj  in  small  crystals  lining 
the  fissures  which  traverse  the  mass  in  all  directions.  Cleav- 
age jet  enables  us  to  distinguish  this  decomposed  substance, 
which  has  been  called  Chaux  sulfaiee  vpigtnt  bj  Haijt,  from 
the  real  and  determinable  varieties  of  prismatoidal  Gyp- 
sum-haloide.  The  change  is  here  exactly  the  reverse  of 
what  happens  in  the  decomposition  of  hemi-prismatic  Na- 
tron-salt,  and  of  prismatic  61auber-«alt,  &c,  which  lose 
their  water,  instead  of  attracting  a  portion  of  it,  like  the 
prismatic  Gypsum-haloide. 

3.  The  repositories  of  the  preceding  species  are  in  general 
at  the  same  time  those  of  the  present  one,  by  which  it  is 
commonly  accompanied :  yet  it  does  not  form  beds  by  it- 
self. It  is  also  found  along  with  metallic  minerals,  as  at 
Bleiberg  in  Carinthia,  with  hexahedral  Lead-glance,  and 
occurs  in  globular  masses  of  various  sizes  in  the  beds  of 
clay,  which  accompany  prismatoidal  Gypsum-haloide  and 
hexahedral  Rock-salt. 

4.  Splendid  geodes  of  large  and  well  defined  crystals 
(Fig.  2G.)  of  this  species  have  been  found  at  Aussee  in 
Stiria,  other  crystallised  varieties  at  Hall  in  the  Tyrol,  at 
Hallein  in  Salzburg,  in  Switzerland,  &c. ;  accompanied  by 
lai)^  grained  cleavable  masses.  The  blue  Anhydrite  is 
found  at  Sulz  on  the  Neckar,  and  at  Bleiberg  in  Carin- 
thia. Columnar  varieties  occur  at  Ischel  and  Berchtesga- 
den  $  compact  ones,  besides  these  localities,  also  in  the 
Hartz,  in  Mansfeld,  &c;  the  contorted  varieties  are 
found  at  Wieliczka  and  Bochnia  in  Poland.  The  decom- 
posed prismatic  Gypsum-haloide  occurs  in  considerable 
masses  at  Aussee  in  Stiria,  at  Bex  in  Switzerland,  and 
other  places. 

6.  The  blue  varieties,  in  which  the  granular  particles  of 
composition  cohere  more  firmly  than  in  others,  are  cut 
and  polished  for  various  ornamental  purposes,  as  also  in 
Italy  the  Vulpinite,  which  has  been  called  MamM  har^ 
diglio  dl  Bergamo, 

VOL.  n.  E 


66  PHTStOOBAPHT.  CLAM  II. 

Gnnrs  II.    CEYONB-HALOIDB. 
1.   PBISMATIC  CRYONE-HALOIDB. 

Prismatic  Cryallte.  Jam*  Syst.  VoL  II.  p.  601.     Mam 

628.  Cryolite.  Phill.  p.  197-  Kiyolith.  WsaN. 
offin.  H.  B.  III.  1.  S.  204.  Kryolith.  Hausji.  III. 
S.  84a  Krjrolith.  Leokh.  S.  624.  Alumine  fluat^ 
alcaline.  Haut.  Traits,  T.  II.  p.  39&  TabL  comp. 
p.  23.  Tiait^,  2de  Ed.  T.  II.  p.  157- 

Fundamental  fonn.  Scalene  four-sided  pyramid 
of  unknown  dimensions.  Vol.  I.  Fig.  9.  Simple 
forms  and  combinations  unknown. 

Cleavage.  P  —  oo  perfect.  !iPr  +  qd  and  Pr  -f  ^ 
less  perfect  or  coherent.  Traces  of  P.  Fracture 
imperfect  conchoidal,  uneven. 

Lustre  vitreous,  a  little  inclining  to  pearly  upon 
the  faces  of  P  -—  oo.  Colour  white,  sometimes 
veiging  upon  red  or  yellowish-brown.  Streak 
white.  Semi-transparent  ...  translucent  On 
account  of  its  low  refractive  power,  it  appears 
more  transparent  when  immersed  in  water. 

Brittle.  Hardness  =  S*5.. .30.  Sp.  6r.  =  2963 
of  a  white  variety. 

Compound    Varieties.      Massive:    composition 
granular^  the  individuals  being  of  considerable  size. 

0B8BBVATI0K8. 

l>  The  prismatic  Cryone-haldde  consiBts  of 

Alamine  '  21-0  24*0. 

Soda  32*0  36*0. 

Fluoric  Add  and  Water  47-0  40-0. 

Klapboth.    Vauquelist. 
It  ifl  considered  by  Bebzelius  to  be  the  compounds  "Sfa  F 
-f  Al*  F*.    It  is  very  easily  fusible,  even  at  the  flame  oS 
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a  candle.  Before  the  blowpipe  it  is  flnt  perfrctlj  liquefied, 
but  toon  becomes  bard  again,  and  assumes  at  last  a  slaggy 
appearance.  It  is  insoluble  in  water,  though  it  appears  in 
It  of  a  higher  degree  of  transpartiiej,  and,  according  to 
Mr  Allait,  more  easily  admits  of  cleavage,  after  haring 
been  kept  in  It  for  some  time. 

2.  It  occurs  in  Arksut-fiord,  West  Greenland,  in  two 
small  layers  in  gneiss,  one  of  which  contuns  only  the 
white  varieties,  whereas  the  other  contains  the  coloured 
ones  accompanied  by  hezahedral  Lead-glance,  seyexil  spe^ 
des  of  Pyrites,  rhombohedral  Quartz,  and  imbedded  crys« 
tals  of  bracfaytypous  Paraehrose-baxyte,  and  prismatic 
Fehl-spsj. 

G»MDt  in.    ALUM.HALOIDfi. 

I.    BHOMBOHSDBAL  AL0M-HALOIDX. 

Rhomboidal  Alumstone.  Jaic  Syst.  VoL  II.  p,  S&9. 
Man.  p.  29.  Alum-stone.  Puill.  p.  196.  Akim- 
stein.  WEaw.  Hofim.  H.  B.  II.  2.  S.  78.  Akunsiein. 
Hausm.  II.  8.  465.  Alaunstein.  Lvonh.  S.  628. 
Lave  alt^r^  alumf^re.  HxiJT.  Traits,  T.  IT.  p.  604. 
Alumina  sous-sulfiLtde  akaline.  Trait^  2de  Ed.  T.  II. 
p.  12& 
CoBBiEB.    Ann.  de  Chim.  ToL  IX.  p.  71. 

Fundamental  form.  Bhombohedron.  R  =  92^  bff. 
Vol.  I.  Fig.  7.    Phillips. 

a  a  V  3*892. 

Simple  forms.  R  —  oo  (o)  ;  R  (£)•  Char,  of 
Comb.  Rhombohedral.  Combination.  1.  R  -—  o&. 
R.  Fig.  111. 

Cleavage.  R  —  oo  rather  perfect.  Traces  of  R. 
Surfiice^  smooth  and  even.  The  faces  of  R 
sometimes  streaked  paraHel  to  their  edges  of  com*' 
bination  with  R  —  qd. 

Lustre  vitreous^  inclining  to  pearly  upon  the  mere 
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distinct  faces  of  cleavage.     Colour  white,  some- 
•  times  reddish  or  greyish.    Streak  white.    Trans- 
parent ...  translucent 
Brittle.     Hardness  =  50.     Sp.  6r.  =2-694  of  a 
ciystallised  variety  from  Tolfa. 

Compound  Varieties,  Massive :  composition  small 
granular,  often  impalpable;  fracture  uneven,  flat 
oonchoidal,  splintery,  sometimes  earthy.  In  the 
interior  of  the  massive  varijeties,  there  are  cavities 
lined  with  crystals. 

OB8E&VATIOK8. 

1.  This  species  consists,  according  to  Cordiek,  who 
analysed  a  variety  from  Tolfk,  of 

Sulphuric  Add  35*495. 

Alumina  39'654. 

FoUsh  10-021. 

Water  and  loss  14*350 ; 
with  a  trace  of  oxide  of  iron.    Upon  charcoal  before  the 
blowpipe  it  does  not  melt  by  itself,  nor  with  soda,  but  is 
fusible  into  a  colourless  globule  with  borax.    ^Reduced  to 
powder,  it  is  soluble  in  sulphuric  add. 

2.  Rhombohedral  Alum-haloide  is  found  at  Tolfit  near 
Civita  Yecchia,  in  the  vidnity  of  Rome ;  also  in  Tuscany, 
in  the  kingdom  of  Naples,  and  in  the  county  of  Beregh  in 
Hungary,  also  in  the  neighbourhood  of  several  active  vol- 
canoes. It  seems  to  form  beds  in  these  places.  According 
to  Pbztstakowsxt,  the  beds  of  rhombohedral  Alum-ha- 
loide m  Italy  occur  in  Quartz,  which  is  here  and  there 
mixed  with  clay.  According  to  others  it  is  found  in  vdns 
and  geodes  of  a  particular  kind  of  rock,  which  has  been 
called  the  Alunu-rocky  and  which  probably  consists  of  compact 
varieties  of  the  same  species. 

3.  It  is  used  in  the  manufacture  of  alum  ;  and  the  sv- 
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perior  quilitj  of  that  produced  at  ToLGi  Is  ascribed  to  the 
emplojment  of  this  poineraL 

GxNus  IV.  FLUOiUH  ALOJD£. 

1.   OCTAHEBBAL  FLUOB-HALOIDE. 

Octahedial  Fluor.  Jaic  Syst.  YoL  II.  p.  587.  Man. 
p.  29.  Fluor.  Fluate  of  Lime.  PHiLL.p.  168.  Fluss. 
Weak.  Hoffm.  H.  B.  III.  1.  S.  94.  Fluas.  Havsx. 
III.  S.  876.  Flu8asaurerKalk.L.E0XR.S.561.  Chaux 
fluat^.  Hauy.  Traits,  T.  II.  p.  24?.  TabL  comp.  p.  & 
Traits,  2de  ikl  T.  I.  p.  606. 

Fundamental  forin.    Hexahedron.  Vol.  I.  Fig.  1. 

Simple  forms.  H  (i),  Alstonmoor ;     O  (P)  Vol.  I. 

Fig.  2.,  Moldawa,  Bannat ;  D  (*),  Vol.  I.  Fig.  31 ., 
Ehrenfriedersdorf,    Saxonj.      As  (z),   Vol.  I. 

Fig.  82. ;   As  (^),  Cornwall ;  B,  Vol.  I.  Fig.  88. 

Ci,-Vol. I.  Fig.  84*. ;  Cs  (u),  Zinnwald,  Saxony ; 
Ta  (ti)  Vol.  I.  Fig.  35. 

Char.  of.  Comb.     Tessular. 
Combinations.     L  H.  O.  Vol.  I.  Fig.  8.  and  4.  St. 
6aUen»  Stiria. 

2.  H.  D.  Fig.  161.  Falkenstein,  Tyrol. 

8.  H.  As.  Fig.  148.  St  Agnes,  Cornwall. 

4.  H.  Cfl.  Fig.  149.  Zinnwald,  Saxony. 

6.  H.  T5.  Matlock,  Derbyshire. 

6.  O.  As.  Altenberg,  Saxony. 

7.  H.  O.  D.  Schwarzenberg,  Saxony. 

8.  H.  D.  Cfl.  Falkenstein,  Tyrol. 
Cleavage.     Octahedron,  perfect  and  easily  obtiun- 

ed.     Dodecahedron  and  hexahedron  sometimes 
distinct  in  the  green  varieties  from  Alstonmoor, 
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the  first  also  in  a  dark  violet  blue  variety  from 
St  Gallen  in  Stiria,  the  second  in  the  yellow  heza^ 
bedral  varieties  from  Saxony.  Fracture  con- 
choidol,  more  or  less  perfect* 

Surface.  The  hexahedron  generally  smooth.  Oc^ 
tahedron  often  rough  and  drusy.  Dodecahedron 
various,  being  sometimes  smooth,  at  other  times 
rough  or  drusy.  Hexahedral  trigonal-icositetra^ 
hedrons  commonly  streaked  parallel  to  their  edges 
of  combination  with  the  dodecahedron.  Some- 
times the  faces  <^  the  hexahedron  and  the  tetra- 
contaFOctahedrons  are  curved. 

Lustre  vitreous. 

Cok>ur  white,  though  not  very  common,  and  seldom 
pure.  Generally  wine-yellow  or  violet*blue. 
Among  its  brightest  colours  are  emerald-  and 
pistachio-green,  sky-blue,  rose-red,  and  crimson- 
red.  Very  dark  blue  colours,  bordering  upon 
black,  probably  owing  to  foreign  admixtures. 
Frequently  different  shades  of  colours  are  dis- 
posed in  coats  parallel  to  the  faces  of  the  hexa- 
hedron, or  symmetrically  distributed  along  the 
edges  or  solid  angles  of  crystals. 

Streak  white.  It  is  sometimes  slightly  tinged,  if 
the  colours  be  very  deep. 

Translucent  •..  transparent.  Sometimes  different 
colours  appear  by  reflected  and  by  transmitted 
light 

Brittle.  Hardness  =  4*0.  Sp.  Gr.  =  3-140, 
violetrblue  crystals  from  St.  Gallen  in  Stiria. 
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Compound  Varieties.  Twin-crystals.  A,xi8  of 
rerolution  perpendicular,  face  of  composition  pa- 
rallel to  one  of  the  faces  of  the  octahedron ;  the  in« 
dividuals,  having  one  of  their  axes  parallel,  are 
continued  beyond  the  face  of  composition,  and  par- 
tides  of  the  one  are  observed  formed  upon  the 
&ces  of  the  other.  Fig.  1S8.  Implanted  globular 
shapes,  rare :  surface  drusy,  composition  columnar. 
Massive :  composition  granular,  the  individuals  being 
of  various  sizes ;  if  the  composition  be  impalpable, 
the  fracture  becomes  flat  conchoidal  and  splintery, 
the  surface  of  fracture  being  scarcely  glimmer- 
ing. Massive  varieties  are  also  sometimes  com- 
pound of  columnar  particles,  generally  of  consider- 
able size,  seldom  thin  or  diverging,  but  very  often 
forming  a  second  curved  lamellar  composition.  The 
faces  of  composition  are  sometimes  irregularly 
streaked,  more  generally  uneven  and  rough. 

OBSERVATIOirS. 

1.  Fluor  has  been  divided  Into  Jidiated  and  compaet  Fluor, 
of  which  the  fint  is  more  generallj  called  Fluor-spar. 
This  division  comprehends  the  simple  varieties,  and  such 
compound  ones  as  consist  of  individuals,  whoae  cleavage 
can  still  be  ascertained.  The  other  includes  those  in  which 
the  individuals  are  too  small  to  allow  cleavage  to  be  observ- 
ed. This  division  is  not  erroneous,  but  it  is  useless.  A 
third  sub-species  has  been  added  to  the  former  two,  which 
comprehends  the  earthy  Fluor,  or  the  fHable  varieties  of 
the  species,  in  which  the  individuals  have  lost  their  con- 
nezion,  probably  bj  decomposition, 

2.  Octahedral  Fluor-haloide  consists  of 

Lime  67*75. 

Fluoric  Add  82'25.    Klaprotb. 


TS  PHYSIOGBAPHY.  CLAM  II. 

According  to  Bcrzelius  it  is  expressed  by  &  F,  and 
composed  of  72*  1 4  of  Lime,  and  27*86  of  Fluoric  acid.  Before 
the  blowpipe  it  decrepitates,  and  becomes  phosphorescent, 
but  loses  its  colour,  and  melts  at  last  into  a  rather  opake 
globule.  It  phosphoresces  likewise,  if  thrown  upon 
Ignited  charcoal  or  heated  iron.  Several  varieties,  which 
exhibit  this  phenomenon  in  particularly  bright  green  colours, 
have  been  called  Chlorophane  or  Fyro-smaragdus.  If  ex- 
posed to  a  too  high  degree  of  temperature,  thev  lose  the 
property  of  again  shewing  this  phenomenon.  Sulphuric 
acid  decomposes  the  powder  of  the  mineral ;  fluoric  acid 
is  disengaged  in  a  gaseous  state,  and  corrodes  glass.  Several 
varieties,  particularly  the  sicy-blue  ones,  lose  their  colour, 
on  being  exposed  to  light. 

3.  This  species  does  not  enter  as  a  regular  constituent 
into  the  composition  of  rocks.  It  is  not  very  frequently 
found  in  beds ;  this,  however,  seems  to  be  the  case  at  Al« 
stonmoor  and  Castleton;  some  varieties  occur  in  beds 
of  octahedral  Iron-ore,  pyramidal  Copper-pyrites,  &c.  More 
generally  it  is  found  in  veins,  with  various  minerals,  in  an- 
cient and  more  modem  rocks.  Very  seldom  it  is  associated 
with  petrifactions,  as  the  blue  varieties  of  Derbyshire  with 
entrochites. 

4.  Octahedral  Fluor-haloide  is  common  in  some  coun- 
tries, while  in  others  it  is  very  rare.  Among  the  first  we 
notice  Saxony,  some  districts  of  the  Hartz,  and  England, 
among  the  last  Scotland,  Hungary,  Transylvania,  &c. 
Most  beautiful  and  interesting  crystallized  varieties  are 
found  at  Beeralston  in  Devonshire,  at  St  Agnes  and  other 
places  in  Cornwall,  and  at  Zinnwald  in  Bohemia;  also 
some  rare  colours,  as  for  instance  the  sky-blue  ones.  I^arge 
crystals,  generally  twins  of  the  hexahedron,  of  beautiful 
green  and  blue  colours,  occur  at  Alston  in  Cumberland, 
which  fi:equently  contain  water.  Beautiful  dark  blue  per- 
fect crystals,  of  the  form  Fig.  148.,  have  been  found,  in 
small  geodes,  along  with  rhombohedral  Quartz,  near  Gou- 
rock  in  Kenfrewshire.      They    here    occur  in    porphy- 
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ritic  greenttoue.  Well  defined  octahedrons  of  an  applo- 
green  colour  at  Moldawa,  in  the  Bannat  of  Temeswar. 
Rose-red  octahedrons  are  met  with  near  Chamouni  in 
^avojr,  associated  with  tabular  crystals  of  rhombohe- 
dnd  Lime-halpide ;  emerald-green  octahedrons  have  been 
brought  from  America.  The  Saxon  yarieties  are  gene^ 
rally  of  a  hexahedrai  form,  and  viulet-blue  or  wine-yel- 
low colours ;  yet  there  occur  some  of  other  forms  and  co* 
lours,  both  in  Saxony  and  the  adjacent  districts  of  Bohemia. 
The  compound  undeavi^ble  yarieties  (compact  fiuor)  are 
chiefly  known  from  Strassberg  and  StoUberg  in  the  Hartc^ 
Cornwall,  and  Sweden.  The  friable  ones  (earthy  fluor)  are 
found  in  Saxony,  England,  and  Norway.  Seyeral  parts  of 
Germany,  France,  Siberia,  America,  &c  produce  likewise 
yarieties  of  this  species. 

5.  Octahedral  Fluor-haloide,  particularly  those  varieties 
which  consist  of  columnar  particles  of  composition,  are  cut 
and  polished  for  various  ornamental  purposes.  In  Derby- 
shire they  are  turned  into  vases,  for  which,  however,  they 
require  first  to  be  prepared  by  certain  processes,  which  in« 
crease  their  tenacity.  In  former  times,  those  of  fine  co- 
lours used  to  be  cut  and  worn  as  gems,  and  were  designated 
by  the  same  names.  A  more  important  employment  is  that 
of  fluxing  several  ores,  irom  which  the  name  of  Fluor  has 
been  derived.  The  fluoric  odd,  d isengaged  from  it  by  means 
of  sulphuric  acid,  has  been  used  for  corroding  and  etching 
upon  ghss. 

2.    BHOMBOHEDBAL  FLUOR-HALOIDK. 

Ehombohedral  Apatite.  Jam.  Syst.  Vol  II.  p.  575.  Man. 
p.  32.  Apatite.  Phosphate  of  Lime.  Phill.  p.  167. 
Apatit.  Spargelstein.  Phosphorit.  Wern.  Hoffm.  H.B. 
III.  1.  S.  84.  89.  92.  Apatit.  Phosphorit.  Hausm.  III. 
S.  869.  872.  Phosphorsaurer  Kalk.  Leokh.  S.  557. 
Chaux  phosphatee.  Hauy,  Traits,  T.  II.  p.  234.  TabL 
comp.  p.  7.  Traits,  2de  £d.  T.  I.  p.  487. 
Haidivoer.  Edin.  Phil  Journ.  No.  XIX.  p.  140. 
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Fundamental  form.  Rhombobedron.  R  =  88*41% 
Vol.  I.  Fig.  7.  R.  G. 

a  »  V  4-8245. 

Simpleforms.  R— oo(F);  B  — 1(a);  R(*); 
R+1;  R  +  oo(0;  P— l(r)  =  16r  Sy, 
46*49';    P(a:)  =  14*»80',8()*26';    P  +  l(«) 

=  129*  r,  118«  48' ;  P  +  cx)  (JIf ) ;  (P)^  (tt)  ; 
(P-.l)5.  (P)»(i);^(P+oo)^(c)  =  16»'12'48", 
141°  4r  ir ;  (P  +  od)'  (/)  =  14P  47'  12", 
168*  12^  48". 
Char,  of  Comb.  R  -|r  n  dirhombohedral.  (P  +  n')"*, 
hemi-dirhombobedral  with  parallel  faces.  2  (R) 
=  lSl-14',  IIP  20'. 
Combinations.     1.  R  — -  qd.     P  +  oo.     Greiner, 

Salzburg. 
2.  P.  P  +  QB.     Cabo  de  Gata,  Spain. 
8.  P  —  1.    2  (R).    P  +  c».    Ehrenfriedersdorf, 

Saxony. 
4.  R  — QD.    P  — 1.    P  +  QD.   Fig.  110.   Ehren. 

friedersdorf,  Saxony. 
6.  R  — QD.    2(R  — 1).     P.    2(R),     P+1. 

i^jcni).  i(L+^^  R+oo.  p  +  c. 

r        a  r        2 

Fig.  148.    St.  Gotthard. 
6.  R  — 00.    P  —  l.    3(R  — 1).    P.   2(R). 

P+1.  liim  iL((?A.  R  +  „. 

r       2  r       2 

P  +  00.    Fig.  149.     St.  Gotthard. 
Cleavage.    R  -*  od  and  P  +  oo,  not  perfect,  the  lat^ 
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ter  generally  more  easily  obtained.     The  aspa- 
ragus-green  varieties  from  Salzburg,  imbedded 
in  talc,  shew  very  smooth  faces  of  cleavage,  par- 
ticularly in  the  direction  of  P  +  qd,  which,  how- 
ever,   are  interrupted  by  conchoidal  fracture. 
Fracture  conchoidal,  more  or  less  perfect,  uneven. 
Surface,  the  dirhombohedrons  and  pyramids  ge- 
nerally very  smooth.     P  —  1,  sometimes  rough, 
though  even,  sometimes  horizontally  streaked. 
H  —  00  frequently  a  little  curved  or  uneven.   The 
vertical  prisms  often  deeply  striated  in  a  longi- 
tudinal direction.     Sometimes  all  the  edges  are 
rounded. 
Lustre  vitreous,  inclining  to  resinous.       Colour 
white,  though  not  general.    Frequently  violet- 
blue,  mountain-green,  or  asparagus-green  ;  also 
yellow,  grey,  red,  and  brown  colours,  none  of 
them  bright.      Transparent,  but  generally  trans- 
lucent.    A  blueish  opalescence  appears  upon  the 
faces  parallel  to  the  principal  axis  in  some  crys- 
tals, particularly  the  white  varieties. 
Brittle.       Hardness  =  60.       Sp.  Gr.  =  8-225, 
asparagus-green  crystals  from  Spain ;  =  3*180, 
from  Salzburg. 

Compound  Varieties.  Implanted  globular  and  re- 
niform  shapes :  composition  imperfect  columnar, 
faces  of  composition  rough.  Massive :  compo- 
sition granular,  individuals  of  dijSerent  size,  not 
impalpable,  facei;  of  composition  uneven  or  rough. 
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1.  The  most  remarkable  feature  in  the  series  of  crystalli- 
sation of  rhombohedral  Fluor-baloide  is  the  mode  in  which 
the  scalene  six-sided  pyramids  enter  into  combinations 
with  other  forms.  It  is  the  mode  called  hemi-rhombohe- 
dral  parallel  with  fiices  (Vol.  I.  §.  147.)>  And  is  not  as  jet 
known  with  the  same  peculiarities  in  any  other  species.  If 
sufficiently  enlarged,  the  fiices  marked  »,  u  Suc^  and  ft,  h  &c.. 
Fig.  148.  and  149.  will  produce  forms  which  by  themselves 
appear  as  isosceles  six-sided  pyramids  if  we  give  no  atten- 
tion to  their  connexion  with  other  simple  forms  of  the 
species.  In  LEOKHAao's  Mineralogy,  mention  is  made  of 
this  peculiarity,  but  it  is  said  to  be  unsymmetrical,  and! 
like  the  Quartz  plagiedrc  of  Haut,  from  which,  however,  it 
is  distinguished  by  having  the  oblique  fiices  disposed  on  one 
end  to  the  right,  on  the  other  to  the  left  of  the  fiices  of 
2  (11),  while  in  Quartz  they  are  disposed  on  both  ends  of 
the  crystals,  equally,  either  to  the  right  or  to  the  left  of  the 

same  fiices.  The  twelve-sided  prisms  (P  -I-  oo)^and  (P  +  oo)*, 
though  derived  according  to  difierent  numbers  of  deriva- 
tion,  yet  possess  the  same  transverse  sections,  with  that 
difference  only  that  the  obtuse  edges  of  the  one  have  the 
situation  of  the  acute  edges  of  the  other.  These  prisms  also 
produce   hemi-dirhombohedral   combinations   with    other 

forms,  so  that  if  we  find  the  alternating  ftces  of  (P  +  oo)' 
contiguous  to  the  left  side  of  the  fiices  of  2  (R),  the  right 
ones  of  (P  -I-  oo)*  will  appear.    The  product  of  a  combina- 

tionofR+  «,P+  CO,  iCLi^*  and  I  21+ ^L"  is 

r  2  12 

limited  parallel  to  the  axis  by  four  times  six  fiu^es  of  the 

same  kind,  including  angles  with  each  other  of  alternately 

160"  53'  33"  and  169'  6'  24'',  so  that,  proceeding  from  right 

to  left,  the  edge  of  combination  between    ^    "*"  ^'     and 

2 

R  -I-  ee  is  equal  to  that  between  ^     +  ^^      and  P  -f  oe, 

2 
and  so  all  round. 
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As  haa  been  shewn  in  VoL  I.  g.  116.,  this  equalit/  of  the 
angle  is  a  general  relation  in  the  rhombohedral  system, 

where,  from  the  formula  m  ss  '""'"^^  it  appears  that  m  as  3 

gives  m'  sa  |,  that  m  ■»  2  gives  m'  s  {,  •Slc  It  is  deserv- 
ing  of  notice,  that  if  Ti,  the  first  variety  of  tetraconta-oc- 
tahedrons  (Vol.  I.  §.  770)  ^  placed  in  an  upright  position, 
so  as  to  have  one  of  the  rhombohedral  axes  vertical,  and 
the  hexahedron  be  supposed  ss  R,  as  the  fundamental  form 
of  the  series;  the  vertical  faces  will  be  expressed  bj  the 

sign  (P  +  oo)%  The  inclined  fiices  would  be,  upon  the 
same  supposition,  P  —  1.    (P  —  1)«.    (P  —  1)». 

2.  The  varieties  of  the  present  species,  bj  no  means  less 
distinct  than  those  of  the  preceding  one,  deddedlj  sepa- 
rate from  others  and  connected  among  themselves,  have 
been  considered,  bj  some  mineralogists  as  forming  two  or 
even  three  different  species,  and  farther  subdivided  into 
several  sub-species  or  kinds.  The  distinctive  marks  be- 
tween them,  however,  are  so  slight,  that  thej  cannot  be 
indicated  with  precision,  nor  usefully  employed  in  an 
actual  distinction.  It  would  be  superfluous,  therefore,  to 
attempt  their  explanation.  The  varieties  of  Apatite, 
Asparagus-stone,  and  Phosphorite,  are  so  intimately  con- 
nected, that  they  pass  insensibly  into  each  other ;  and  thus 
demonstrate  that  in  &ct  they  form  but  one  and  the  same 
species,  which  is  an  immediate  consequence  of  the  transi- 
tions, and  in  the  present  species  was  first  ascertained  by 
the  Abbd  Haut. 

3.  Khombohedral  Fluor-haloide  consists  of 

Lime  55*0* 

Phosphoric  Acid  45'0.    Kulproth. 

It  IS  Ca*  P*,  according  to  which  formula  the  proportion  of 
lime  to  that  of  phosphoric  add  will  be  as  54*48  a  45'52. 
It  is  slowly  soluble  in  nitric  add,  and  without  effervescence. 
Some  varieties  are  phosphorescent  upon  ignited  charcoal 
and  before  the  blowpipe,  others  even  when  rubbed  with 
hard  bodies.    In  a  very  strong  heat  of  the  blowpipe^  the 


78  PHY8IOOBAPHT.  CX.At8  II. 

edges  and  solid  angles  are  rounded  off,  but  it  does  not  melt 
without  addition.  With  salt  of  phosphorus  it  forms  a  dear 
globule.  A  phosphate  of  Ume  has  been  artificially  obtained 
in  lamellar  masses  of  a  grejish  colour,  by  the  jounger 
SAtrssDRE,  upon  exposing  a  mixture  of  phosphoric  add 
and  sulphate  of  lime  to  a  high  temperature.  These  lamel- 
lar masses  shewed  by  heat  opposite  kinds  of  electridtj  on 
opposite  ends,  a  property  whidi  Haut  in  vain  tried  to  dis- 
cover in  the  natural  crystals  of  rhombohedral  Fluor-haldde. 

4.  There  are  examples,  though  few,  of  this  spedes  en- 
tering as  an  occasional  admixture  into  the  composition  of 
rocks.  Thus  the  granite  of  the  neighbourhood  of  Rio  Ja- 
neiro, and  the  green  prismatic  Talc-mica,  called  common 
Talc  of  Salzburg,  contain  varieties  of  it  More  frequently 
it  appears  in  beds  and  veins  consisting  chiefly  of  ores 
of  iron  and  tin,  particularly  in  the  latter,  associated 
with  pyramidal  Tin-ore,  prismatic  Scheelium-ore,  prismatic 
Topaz,  several  spedes  of  Pyrites  and  Haloides,  &c.  In 
another  kind  of  veins,  consisting  of  crystallised  varieties  of 
those  species  of  which  the  rocks  themselves  are  composed, 
it  is  accompanied  by  rhombohedral  Quartz,  and  several 
spedes  of  the  genera  Feld-spar  and  Talc-mica.  The  crys- 
tallised varieties  from  Spain,  called  Asparagus-stone,  occur 
along  with  rhombohedral  Iron-ore  and  compact  riiombohe- 
dral  Liime-haloide ;  the  compound  varieties,  er  Phosphorite, 
of  the  same  country,  form  particular  beds. 

6.  Ehrenfriedersdorf  in  Saxony,  Schlackenwald  in  Bo^ 
hernia,  the  Greiner  mountain  in  Salzbuig,  Cabo  de  Gata 
in  Spain,  Arendal  in  Norway,  Devonshire  and  Cornwall  in 
England,  afford  some  of  the  most  generally  known  locali- 
ties of  fine  varieties  of  rhombdiedral  Fluor-haloide.  Veiy 
beautiful  ciystals  of  this  substance  have  lately  been  disco- 
vered at  Carrock  in  Cumberland,  associated  with  the  dif- 
ferent species,  which  usually  occur  in  veins  and  beds  of 
Tin-ore.  From  St  Gothaid  in  Switzerland,  and  Hei- 
ligenbluter  Tauem  in  Salzbuig,  remaikable  white,  transpa- 
vent  crystals  have  been  brought.  Other  varieties  oeeur  kt 
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Fnmoe,  Italj,  America,  ftc.$  the  Phosphorite  is  known 
from  EstFemodnia  in  Spain,  and  Scklackenwald  in  Bohemia. 

GKNT78.  V.  LIME-HALOIDE. 

1.   P&ISMAtIC  LIM£-HALOIDE. 

Friamatic  Limestone  or  Amgonite.  Jam.  Syst.  YoL  II. 
p»  668.  Man.  p.  34.  Arragonite.  Phill.  p.  161. 
£iaenblUthe  (Var.  of  Fasriger  Kalksinter).  Anragon. 
Wekk.  Hoffm.  H.  B.  III.  1.  S.  32.  77-  Arragonit. 
Hausm.  III.  S.  972.  AxTf^n.  Leokh.  S.  684. 
Arragonite.  HAt  y.  Traits,  T.  fv.  p.  33?.  TabL  compi. 
p.  6.  Traits,  2de  £d.  T.  p.  432. 

Fundamental  fonn.  Scalene  four-sided  pyramid. 
P  =  11*>  Sy,  98«  33',  123»  84'.  Vol.  I. 
Fig.  9.  Ap. 

a  :  b  :  c  a  1  :  j^0'7S6  :  ^0,476, 

Simple  forms.  P  —  qd  (s)  ;  P  —  1  =  129*  11% 
116»  1',  86«  68' ;  P  (r)  ;  (f r—  1)'  =  9^  B&, 
129"  W,  108«  5' ;  (f  r  +  a>)'(3f)  =  OS*'  4.4' ; 
pr  — 2(^)  =  140»10';  Pr— 1  (P)  =  loss's'; 
f  Pr  =  85"  18';  |  Pr  +  1  =  49"  24'; 
I  Pr  +  1  =  80" 61';  Pr  +  cr;  l^r  =  80"  62'; 
fr  +  <». 
Char,  of  Comb.  Prismatic. 
Combinations.     1.  P  —  oo.  (Pr  +  coy.  Pr  +  qd. 

Arragpn. 
2.  Pp  —  1.  (Pr  +  (x>y.  Pr  +  00.  Sim.  Fig.  9. 

Leogang,  Salzburg. 
8,  Pr— 2.  Pr— 1.  fPr.  (fr  +  cx)'.  Pr  +  OD. 

Sim.  Fig.  28.     Bilin,  Bohemia. 
4.  Pr  — 2.    Pr— 1.   P.  (Pr  +  a)'.    Pr  +  oo^ 

The  individuals  in  Fig.  89.  Bilin^  Bohemia. 
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Cleavage,  Pr  —  1  and  (Pr  +  qd)'  ;  with  greater 
facility  and  perfection  Pr  +  qd.  Fracture,  con- 
choidal,  uneven.  Surface,  generally  smooth, 
P  —  1,  and  (Pr  —  1)'  rough.  (Pr  +  oo)'  and 
Pr  +  00  often  a  little  uneven,  Pr  uneven.  The 
curvature  of  the  faces  parallel  to  the  axis  very 
often  produces  acicular  crystals,  variously  ag- 
gregated. 

Lustre  vitreous,  inclining  to  resinous  upon  faces  of 
fracture.  Colour  white,  prevalent ;  sometimes 
passing  into  grey,  yellow,  mountain-green  and 
violet-blue.  Some  of  the  green  colours  probably 
owing  to  foreign  admixtures.  Streak  greyish- 
white.     Transparent,  translucent. 

Brittle.  Hardness  =  8-5. . .40.  Sp.  Gr.  =  2-931 , 
the  transparent  crystals  from  Bohemia. 

Compound  Varieties.  Twirircrystals.  1.  Axis 
of  revolution  perpendicular^  face  of  composition 
parallel  to  one  of  the  faces  of  (Pr  +  qd)'  ,  Fig.  39. ; 
2.  Axis  of  revolution  paralleUface  of  composition  per- 
pendicular upon  one  of  the  lateral  edgesof  (Pr+n)'. 
These  two  kinds  of  regular  composition  are,  the 
one  as  it  were  the  complement  of  the  other,  since 
twin-crystals,  in  which  the  substance  of  the  indivi- 
duals is  continued  beyond  the  face  of  composition, 
as  is  very  frequent  in  the  present  species,  may  be 
explained  upon  either  supposition,  at  least  if  we 
pay  no  Attention  to  the  internal  structure  of  the 
crystals.     The  composition  is  very  often  repeated 
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in  parallel  lamina^  Thus  masses  are  formed  con* 
sisdng  of  alternating  layers  of  the  two  individuals. 
Globular,  reniform,  coralloidal  shapes:  surface 
drusy,  composition  columnar^  the  iildividuals  being 
often  very  delicate,  but  also  occurring  of  various 
dimensions,  faces  of  composition  irregularly  streak- 
ed. Massive :  composition  columnar,  either  pa- 
rallel, or  divergent,  or  irregular^  and  of  different 
sizes  of  individuals. 

OBSERVATIONS. 

1.  Although  several  varieties  of  the  present  species  had 
long  ago  been  separated  from  the  rest  of  the  Lime-haloides, 
and  more  particularlj  from  the  rhombohedral  one,  and 
erected  into  a  particular  species,  under  the  name  of  Arra* 
gonlte ;  jet  there  are  still  some,  which  to  this  moment  we 
find  united  with  it  in  several  mineralogical  systems.  The 
determination  of  a  species  is  not  attended  with  the  slightest 
difficulty,  as  long  as  it  is  possible  to  obtain  correct  infor- 
mation of  the  form  or  regular  structure  of  a  mineral,  of 
its  hardness  and  specific  gravity.  In  fact,  those  varieties 
which  have  not  hitherto  been  united  with  the  species  of 
prismatic  Lime-haloide,  are  so  much  compound,  that  the 
above  mentioned  properties  can  only  be  observed  with 
great  difficulty,  or  not  at  alL  The  component  individuals 
of  Fiotferri,  particularly  that  of  Eisenerz  in  Stiria,  are 
so  minute,  that  their  form  and  structure  is  withdrawn  firom 
the  eye.  At  HUttenberg  and  in  other  localities  of  Cazin. 
thia,  also  at  Torotzko  in  Transylvania,  there  are  varieties 
of  the  same  mineral,  mmilarly  compound,  in  which,  how- 
ever, the  size  of  the  individuals  is  considerable  enough  to 
allow  the  regular  forms  and  cleavage  to  be  ascertained,  and 
above  all,  to  be  sufficiently  distinguished  Scorn  those  of  rhom- 
bohedral lime-haloide.  In  the  same  way,  as  in  the  pre- 
ceding example,  it  is  necessary  to  proceed  in  every  similar 
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cue  I  and  no  doubt  can  remain,  that  the  determination  of 
Haut,  who  first  united  the  Flotferri  with  liia  ArragoniUy  ifl 
perfectly  correct  and  conformable  to  nature  *. 

2.  With  regard  to  the  ohemical  relations,  the  species  of 
prismatic  Lime-haloide  is  particularly  remarkable.  For  a 
long  time  the  most  accurate  analytical  chemists  were  not 
amiable  of  finding  the  smallest  difference  in  the  mixture  of 
prismatic  and  of  zhombohedral  Lime-haloide.  Professor 
St&ometeb.  succeeded  in  discovering  in  several  varieties  of 
the  fimner,  a  small  proportion  of  carbonate  of  strontites  and 
water.  According  to  the  very  exact  analyses  of  this  che- 
mist, the  varieties  of  prismatic  Lime-haloide  consist  of 

Carbonate  of  lime  96*2966...99*2922. 

Carbonate  of  Strontites      0*5090...  4*1043. 

Water  0*1544...  0*5992. 

The  carbonate  of  strontites  does  not  exist  in  constant 
proportions,  and  has  not  been  found  at  all  in  the  coralloidal 
varieties.  For  this  reason  several  mineralogists  still  con- 
sider the  varieties  of  Flosferri  as  different  from  the8|)ecie8 
of  prismatic  Lime-haloide.  Thin  fragments  of  transparen  t 
crystals  decrepitate  in  the  fiame  of  a  candle ;  other  varieties 
lose  their  transparency,  and  become  friable.  It  phospho- 
resces upon  red-hot  iron,  and  is  soluble  in  nitric  and  muria- 
tic aci49  during  which  process  the  carbonic  acid  is  disen- 
gaged. 


*  In  every  variety  of  this  species,  which  consists  of 
columnar  particles  of  composition,  traces  of  cleavage  in 
longitudinal,  directions  are  observable,  and  produce  that 
characteristic  silky  lustre,  which  appears  in  SaHn-tpar; 
while  in  every  variety  of  the  rhombohedral  species,  traces 
of  the  inclined  faces  of  cleavage  remain,  though  the  com- 
ponent individuals  be  ever  so  smalL  There  are  varieties 
In  which  the  two  tpedeB  are  joined  longitudinally  in  si- 
milar compositions.  Still  more  frequently  the  two  species 
alternate  m  layers  perpendicular  to  the  directtou  of  the 
fibres,  in  which  case  those  of  prismatic  Lime-haloide  gene- 
nilly  possess  lower  decrees  of  transparency  than  those  of 
the  rhombohedral  species.    H. 
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S«  Imbedded  cr^stalj,  genendly  twins,  or  consisting  of 
ft  greater  number  of  individuals,  are  found  in  compound 
varieties  of  prismatoidal  Gjxwum-haloide,  mixed  and  co- 
loured with  oxide  of  iron,  accompanied  with  crystals 
of  rhombohedral  Quartz,  which  have  likewise  suffered  a 
similar  admixture.  Other  varieties  occur  in  the  cavities 
of  basalt  and  other  trap  rocks,  also  in  irregular  beds  and 
veins.  It  is  found  in  beds  of  iron-ores,  in  those  coral- 
loidal  varieties,  which  have  been  called  Flo^prH ;  also  mas- 
sive and  crjstallised.  The  first,  though  thej  occur  in  cavi- 
ties or  open  fissures,  are  not  products  of  a  ttalactUk  forma- 
tion. The  most  beautiful  crystals,  well  defined  and  trans- 
parent, occur  near  Bilin  in  Bohemia,  in  a  vein  traversing 
basalt,  and  filled  with  a  masdve  variety  of  the  same  spe- 
cies, consisting  of  large  columnar  particles  of  composition. 
It  is  often  found  in  various  repositories,  along  with  several 
species  of  the  orders  Glance,  Pyrites,  Malachite,  &c.  to  the 
latter  of  which  it  sometimes  owes  its  bluetsh  or  greenish 
colour.    It  likewise  occurs  in  several  kinds  of  lavas. 

4.  The  varieties  imbedded  in  prismatoidal  Gypsum- 
haloide,  have  been  found  in  the  kingdom  of  Arrai^on  in 
Spun,  from  which  the  names  of  Arragone,  Arragonite,  have 
been  derived.  It  occurs  with  ores  of  iron  in  Stiria,  Ca- 
rinthia,  Hungary,  Transylvania,  and  other  countries,  in 
cavities  of  traprocks  in  Bohemia,  Thuringia,  Hessia,  on 
the  Rhine,  In  Baaden,  France,  Scotland,  Iceland,  &c.  In 
metallic  veins  or  beds  it  is  met  with  at  Schwatz  in  the 
Tyrol,  Iglo  in  Hungary,  Leadhills  in  Scotland,  in  Siberia, 
and  other  places. 

%.   BHOMBOUEDBAL  LIME-HALOIBE. 

limestone  (with  the  exception  of  Aphrite).  Jam.  Syst 
YoL  II.  p.  481.  Rhomboidal  Limestone.  Man.  p.  36. 
Carbonate  of  lime.  Phill.  p.  147.  Benmikh. 
Kreide.  Kalkstein.  Kalktuff,  Schieferspath.  Stinkstein. 
MergeL  Anthrakolith.  Bituminoser  Mergdschiefer. 
Werk.  Hofim.  H.  B.  III.  1.  S.  2.  4.  7-  40.  46.  63.  67. 
72.    Duttenstein.  Letztes  Mineral-System,  S.  11.  44. 


84  FHTeiOOEAPHY.  class  ii* 

Kilk  (with  the  exception  of  Schuppiger  Aphrit). 
Sauglnak.  MergeL  SUDkmeigeL  StinUcalk.  Anthn^ 
konit.  Hausm.  III.  S.  900.  924.  927-  932.  934.  941. 
Kohlensaurer  Kalk  and  the  Schiefenpath  of  the  second 
appendix.  Leokh.  S.  666.  Chaux  carbonate  (5^^ 
exception  of  Ch.  c  aluminif^  ferrifto^  magn^sixte). 
Haut.  Trait^^  T.  IL  p.  127.  Id.  (with  the  same 
exceptions,  and  moreover  Ch.  c.  mangan^sif^re  rose^ 
ferro-mangan^sif^re).  TabL  comp.  p.  2.  Id.  Traits, 
8de  £d.  T.  I.  p.  29a 

MoHTXiiio.  Joum.  des  Mines.  T.  XXXIV.  p.  161. 
Ann.  des  Mines.  T.  V.  p.  3.  Boo&hok.  Traite  com- 
plet,  &C. 

Fundamental  {onxL  Rbombohedron.  R  =  105®  5^ 
Vol.  I.  Fig-  7.  R.  G. 

a  .  V2*ia96. 

Simplefonns.  R— od(o);  R— -1(^)  =  ISl^'dT^ 
Alston,  Cumberiand;  R  (P),  Val  di  Brosso, 
Piedmont ;  R  +  1  (/)  =  78*  61',  Huttcnberg, 
Carinthia ;  R  +  2  (fn)  =  65®  6(K,  Leogang,  Salz- 
burg; R  +  8  =  61®  88';  |R  =  96®  28',  Faroe; 
R+oo(0;  P  =  144®88',69®80';  P  +  oo(tt); 
(P  _  2)5  (t)  =  188®  6',  169®  24',  64®  64' ;  (P)« 

(X  Moni.)  =  102®  ir,  166®  fiV,  118®  46';  (P)» 
(r)=104®88',144®24',182®68',Derby8lHre;  (P)* 

(y)  =  109*1',  184®  28',  160®  44';  (Py  (rMmt.) 

=:lll®89',180®10',168®68',Andrea«berg;  (Py^ 

=  114®  24',  126®  26',  166®  28',  Faroe ;  (P  + 1)^ 
=  88P  18',  169®  20',  127®  29^;  (P  +  1)«  (a?) 
=  92®  9',  168®  16',  186®  ly;  (P  +  l)»  =99®68'» 
142®  80',  149®  21'. 
Char,  of  Comb.  Rhombohedral. 
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Combinatloos.   1.  R'— oo.  R-~l.   Sim.  Fig.  109. 

Himmelsfiirst  mine.  Saxony. 
2.  B  —  OD.    R  +  i.    Fig.  111.    ILldy. 
8.  R  ^  00.    R  +  00.     Fig.  132.  1S8.    An- 

dxeasberg,  Hartz. 
4.  R  —  1«  R-f  00.    Sim,  Fig.  114.    Sdiemnitz, 

Hungary. 
«.  R  —  1.    P  +  00.     Sim.  Fig.  118.    Duaon, 

Lancashire. 

6.  (P  —  8)».     (P)5.    Fig.  129.    Derbyshire. 

7.  R.   R  +  00.  Fig.  114.   Andreasberg,  Hartz. 

8.  R  —  00.     R.    R  +  2.     Fig.  115.     Leo- 
gang,  Salzburg. 

9-  R  —  00.    R  +  00.     P  -f  00.     Strontian, 
Argylkhire. 

10.  R  —  1.     (P)«.    R  +  00.     MoKT. 

11.  R  —  1.     (P)».     R  +  00.    Derbyshire. 

12.  (P  — 2)».    (P)».     R+oo.    Derbyshire. 

18.  R.     (P  +  1)^.    R  +  00.    Alston,  Cumber. 

land. 
14.  R.(P)'.  R  +  2.   (P)«.   R  +  oo.    Fig.  116. 

Derbyshire. 
16.  R  —  1.    (P  —  2)'.    R.     f  R.    R  +  1. 

(P)'.  •  R  +  00.    Vol.  I.  Fig. 59.    Derbyshire. 
16.  R— 1.   (P— 2)'.   R.   R  +  1.    (P  +  iy. 

R  +  2.    (P)*.    (P  +  1)'.    R  +  8.    Maiia^ 

trost,  near  Gratz,  Stiria. 
Cleavage.    R,  very  easily  obtained,  even  and  often 
highly  perfect    Of  the  forms  R  —  oo,  R  —  1, 
R  +  00,  P  +  00  and  (P)'  faint  traces  are  some- 


86  PHYSIOGRAPHY.  CLAM  ll. 

times  observable  in  a  strong  light.  Curved  faces 
of  cleavage  commonly  originate  in  composition. 
Fracture  perfect  conchoidal,  difficult  to  be  ob- 
tained. 

Surface  generally  even,  only  oertun  liiombohedrons 
and  pyramids  curved.  R  -~  oo  commonly  rough ; 
R  —  1  striated  parallel  to  its  own  inclined  dia- 
gonals, or  to  the  edges  of  combination  with  R; 
R  +  00  smooth.  P  and  P  +  oo  streaked  paral- 
lel to  their  edges  of  combination  with  R ;  so  are 
likewise  the  scalene  six-sided  pyramids  belonging 
to  R,  and  above  all  (P)'. 

Lustre  vitreous.  The  lustre  of  P  -—  oo,  particu- 
larly as  a  face  of  composition  inclining  to  pearly. 
Colour,  white,  prevalent.  Also  different  shades  of 
grey,  red,  green,  yellow ;  all  of  them  pale.  Dark 
brown  and  black  colours,  owing  to  foreign  ad- 
mixtures. Streak  greyish-white.  Transpa- 
rent •••  translucent.  Double  refraction  very 
considerable,  and  easily  observed. 

Brittle.  Hardness  =  30.  Sp.  Gr.  =  2-721,  a 
transparent  crystal  of  the  form  var.  13. 

Compound  Varieties.  Twin-crystals.  1.  Axis 
of  revolution  perpendicular,  face  of  composition  pa- 
rtlldi  to  R  --^  00,  as  in  Fig.  129.  and  135.*,  parallel 
toR**— 1>  aft  in  Fig.  130.  and  Fig.  133.,  parallel  to 
R,  as  in  Fig.  132.,  or  parallel  to  R  +  oo,  as  in  Fig. 


■«**«ita^n^k»^»i 


*  Has  %ure  represents  a  crystal  from  Alstonaioor,  in 
the  collection  of  Mr  Allan,  in  which  the  substance  of  the 
individnab  is  continued  beyond  the  face  of  composition.  H. 


OKDKA  I.      UHOMBOHEBRAL  LI  HE- HALO  IDE.  87 

184.  2.  Aids  of  revolution  parallel,  face  of  com"* 
position  perpendicular  to  a  terminal  edge  of  JEl* 
The  regular  composition  in  faces  parallel  to  11  — « 1, 
Fig.  180.,  takes  place  also  in  massive  varietieSy 
and  then  more  or  less  thick  laminae  of  the  two  m* 
dividuals  alternate  with  each  other,  as  in  Fig.  181 » 
The  frequent  occurrence  of  those  well  known  striie 
upon  the  faces  of  cleavage,  parallel  to  the  hm^ilf 
tal  diagonal  of  the  rhombs,  depends  upon  this  mode 
of  r^ular  composition.  The  faces  of  ocwaposU 
tion,  also  those  in  the  direction  of  B  —  Qo,  used 
formerly  to  be  considered  as  faces  of  cleavage. 

Implanted  globules ;  stalactitic^  botrjroidal,  frulir 
cose  shapes:  surface  uneven,  drusy,  rough  or  smooth^ 
composition  columnar,  more  or  less  distinct,  straight, 
diverging,  and  of  various  sizes.  Stalactitic  and 
botryoidal  varieties  are  often  composed  a  second 
time  of  curved  lamellar  particles,  conformably  to 
the  surface  of  the  imitative  shape,  the  faces  of 
composition  being  uneven  and  rough,  or  irr^u- 
larly  streaked  in  a  longitudinal  direction.  Mas- 
sive: 1.  Composition  columnar,  the  individuals 
being  straight,  parallel,  or  diverging,  very  often  of 
remarkable  delicacy.  In  a  second  composition,  glo- 
bular masses  are  produced,  consisting  of  curved  la- 
mellar particles,  the  faces  of  composidcni  between 
the  latter  often  being  smooth.  These  ^obules  are 
agidn  joined  in  a  third  composition,  producing  gra- 
nular masses^  between  which  the  faces  of  compo- 
ntion  are  uneven  and  rough.    2.  Composition  gra« 
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mdar,  the  individuals  being  of  various  sizes,  and 
even  impalpable ;  faces  of  composition  irregularly 
streaked,  uneven,  and  rough.  The  individuals  co- 
here more  or  less  firmly.  If  the  composition  be 
impalpable,  fracture  becomes  splintery,  uneven,  flat 
ooQchoidal,  or  even ;  on  a  large  scale  it  is  some- 
times slaty.  Tbe  fracture  is  earthy  in  those  va- 
rieties in  which  the  individuals  cohere  but  slightly. 
8.  Compontion  lamellar ;  the  individuals  more  or 
less  thin,  and  often  bent ;  face  of  composition  some- 
times rough,  and  possessing  a  pearly  lustre.  Glo- 
bules formed  in  cavities ;  plates,  of  various  kinds  of 
composition. 

OBSSKVATIOKS. 

1.  The  species  of  rfaombohedral  Lime-haloide  is  not  yet 
determined  with  perfect  purity  and  correctness  by  all  mi. 
neralogists.  Even  in  the  system  of  Abb^  Had  t,  it  includes, 
though  only  as  an  appendix,  substances  which  do  not  belong 
to  the  species.  Pearl^spar,  Dolomite,  Rhomb-spar,  have 
long  ago  been  separated  from  the  species  of  rhombohedral 
lime-haloide ;  and  this  separation  isfiilly  confirmed  by  the 
examination  of  the  angles,  the  degrees  of  hardness  and  of 
specific  gravity,  which  has  produced  the  assumption  of  the 
three  following  species.  It  cannot  yet  be  maintained,  that 
the  number  of  those  species  of  the  present  genus,  whose  forms 
belong  to  the  rhombohedral  system,  is  thus  exhausted ;  oh 
the  contrary,  it  is  hi^ly  probable,  that  there  exist  several 
others,  the  determination  of  which  has  hitherto  been  im- 
possible, on  account  of  the  want  of  an  exact  natural-histo- 
rical examinatioii.  The  same  takes  place  in  other  genera. 
Difierenoes  in  the  admeasurement  of  fiirms,  in  hardness, 
specific  gravity,  &c,  if  they  be  constant  and  not  connected 
by  transitions,  necessarily  produce  different  species.    Yet 
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they  require  most  accurate  examination ;  and  this,  on  the 
other  hand,  must  serve  as  a  proof  that  the  measures  of  the 
angles  within  a  correctly  determined  natural-historical 
species,  are  in  fiu:t  invariable. 

The  distinction  of  several  species  within  that  of  rfaombo- 
hedrai  Lime-haloide,  and  the  division  of  them  into  seve* 
nl  sub-species  and  kinds,  as  it  used  to  be  in  the  older  Mi- 
neralogy, depends  chiefly  upon  the  mode  of  composition, 
and  upon  admixtures  and  impurities,  with  which  the  indi- 
viduals have  been  affected  in  their  formation.  Of  these, 
Umettone^  if  we  except  Flosferri  (p.  83.),  represents  the 
greater  part  of  the  pure  varieties  of  the  species.  The 
simple  varieties,  and  such  compound  ones  in  which  the  in- 
dividuals are  of  considerable  size,  and  easily  cleavable,  have 
been  caUed  Cakarcoua  tpar,  compound  varieties  of  granular 
still  discernible  individuals,  are  granular  Limestone^  both 
comprehended  under  the  head  ofJbUated  Limettone.  If  the 
granular  composition  disappear,  compact  Limestone  is  formed, 
under  which  denomination  also  the  Oolite  or  Roettone  was 
exhibited.  The  roundish  grains,  however,  of  the  latter, 
consist  of  columnar  individuals,  disposed  like  the  radii  of  a 
sphere,  and  finequently  shewing  distinct  traces  of  cleavage. 
Common  JBfrout  lAmettone  is  produced  by  columnar  compo- 
sition in  massive  varieties,  the  Jibrous  Caktinter  by  the 
same,  but  appearing  in  various  imitative  shapes.  The  lat* 
ter  must  be  carefully  distinguished  from  similar  formations 
of  prismatic  Lime-haloide.  Pea^one  or  Pitolite  consists  of 
diverging  columnar  individuals,  collected  into  curved  la- 
mellar ones,  forming  globular  masses,  which  are  again  ag- 
glutinated  by  a  calcareous  cement.  Each  of  the  globules 
generally  contains  a  fragment,  sometimes  of  considerable 
size,  of  some  heterogeneous  matter,  as  quartz,  granite,  &c. 
Compact  limestone  passes  into  Chalky  if  the  individuals  are 
more  loosely  connected  with  each  other,  so  that  the  whole 
assumes  an  earthy  appearance ;  and  Rock^mUk  or  Agaric 
mineral  is  formed,  if  the  mass  contains  so  many  interstices, 
that  it  seems  to  possess  but  a  small  degree  of  specific  gra- 
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vity.  CakareoHt  iujhy  a  recent  deposit  formed  on  the  sur. 
face  of  the  earth,  is  often  cleavable,  and  then  posaegfles  all 
the  properties  of  calcareous  spar.  Slate^tpar  is  produced  hj 
a  lamellar  composition  in  massive  varieties  in  the  direction 
of  the  face  of  R  —  oo,  contained  in  thin  parallel  layers. 
The  fiice  of  composition,  like  that  of  It  —  ob  in  crystallised 
individuals,  often  possesses  pearly  lustre.  The  single  lamine 
of  slate-spar  are  cleavable  into  rhombohedrons,  like  every 
other  simple  variety  of  the  species.  There  is  no  transition 
from  slate-spar  into  Aphrite.  StohneHone^  AnthracolUey 
Marl,  DuttetuiHny  and  bUutmnout  MarldaUy  are  impure  and 
mixed  varieties,  partly  of  calcareous  spar,  partly  of  com- 
pact limestone. 

The  pure  varieties  of  rhombohedral  Lime-haloide  con- 
sist, according  to  the  analyses  of  several  of  the  first  che- 
mists, of 

Lime  56*0...57'0. 

Carbonic  Acid  43*0...44*0. 
Their  chemical  formula  is  Ca  C',  which  requires  M-39  of 
lime,  and  43*61  of  carbonic  add.  Very  often  the  varieties 
contain  a  small  proportion  of  oxide  of  iron,  silica,  magnesia 
alumina,  carbon  or  bitumen.  Rhombohedral  Ume-haloide, 
if  pure,  is  entirely  soluble  in  nitric  acid,  during  which  a 
brisk  eii^rvescence  takes  place.  In  common  fire  it  is 
infusible,  but  loses  its  carbonic  acid,  and  becomes  burnt,  or 
quick  lime. 

3.  Rhombohedral  Lime-haloide  rarely  enters  into  the 
composition  of  rocks.  In  most  cases,  the  more  consider- 
able masses  of  it  form  particular  beds  in  other  roc^s,  or 
constitute  rocks  themselves :  the  latter  consist  chiefly, 
though  not  exclusively,  of  compact  limestone ;  the  former 
of  granular  limestone.  The  simple  varieties  occur  in  drusy 
cavities,  more  frequently  in  veins  than  in  beds,  accom- 
panied with  the  varieties  of  dijQTerent  species.  There  are 
also  compound  varieties  found  in  these  repositories  {  co- 
lumnar compositions  have  been  observed  to  form  veins 
by  themselves,  and  a  great  number  of  varieties  are  met 
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with  in  the  cavities  of  serend  rocks.  S1ate4par  is  gene- 
rally a  product  of  beds  of  granular  limestone ;  calcare- 
ous tufii  and  rock-milk,  being  of  a  sintery  formation,  oc- 
cur upon  the  surfkce  and  in  fissures  of  limestone  rocks, 
and  rock-milk  in  particular  is  generally  a  very  pure  car- 
bonate of  lime.  Stalactitic  and  pisiform  varieties  are 
produced  by  calcareous  springs  and  other  waters.  The 
original  repository  of  Anthracolite  is  unknown,  it  having 
aa  yet  been  found  only  in  large  boulders.  A  variety  of 
very  similar  composition,  though  consisting  of  smaller 
individuals,  forms  a  coat  round  limestone  nodules  in  the 
lias  of  I^yme  in  Dorsetshire ;  the  axis  of  the  individuals 
is  perpendicular  to  the  surface.  The  mixed  or  impure 
varieties  occur  in  particular  strata,  between  those  of  com- 
pound varieties  of  other  species.  The  rhombohedral  Liime- 
faaloide  very  often  occurs  in  petri&ctions,  imbedded  in 
compact  varieties  of  the  same  ^)ecies.  Among  these  we 
notice  the  variety  called  Lumachella,  which  is  of  a  dark 
grey  colour,  and  contains  beautifully  iridescent  shells  in  a 
high  state  of  preservation.* 


*  In  various  petrifactions,  the  disposition  of  the  crystal- 
line particles  of  the  present  species  is  very  curious.  Thus 
every  one  of  the  spines  of  echini  consists  of  a  single  indi- 
vidual, perfectly  cieavable,  and  the  axis  of  which  is  pa- 
rallel to  the  axis  of  the  spine.  But,  what  is  still  more 
remarkable,  the  spines  of  these  animals  possess  the  same 
pro[ierty  even  in  recent  specimens  of  the  latter,  and  it  ap- 
pears that  the  carbonate  of  lime  crystallises  as  rhombohe- 
dral Lime-haloide  upon  the  body  of  those  animals.  The 
I)Tocess  of  petrifaction  seems  to  require  nothing  else  but 
the  replacement  of  the  animal  matter  in  the  pores  of  these 
spines  by  calcareous  particles,  which  will  arrange  them- 
selves according  to  the  attraction  of  the  crystalline  particles 
which  already  exLst.  The  shell  of  the  echini  itself  consists  of 
several  individuals ;  and  the  in^de  of  each  of  the  five  am- 
bulacra is  often  lined  with  two  rows  of  crystals,  disposed 
like  those  individuals,  which  constitute  the  shell.  The  en- 
crinites  are  likewise  composed  of  cieavable  varieties  of 
calcareous  spar.     The  arrangement  of  the  individuals  in  a 
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4.  Rhombohednd  Lime^aloide  is  a  species  widely  dif- 
fused in  nature,  and  several  of  its  compound  varieties  have 
a  considerable  share  in  the  constitution  of  mountains  in 
many  countries.  So  they  appear  in  Switzerland,  Italy, 
Camiola,  Carinthia,  Salzbur]^,  Stiria,  Austria,  Bavaria, 
Suabia,  &c  The  earthy  varieties  of  chalk  occur  in  the 
low  lands,  or  on  the  sea-shores  of  England,  France,  Den- 
mark, Poland,  &c  Beds  of  granular  limestone  occur  in 
gneiss,  mica-slate,  clay-slate,  &c. ;  beds  of  compact  lime- 
stone likewise  in  the  grey  wacke  formation  of  the  Hartz  and 
other  districts,  also  associated  with  sandstone,  &c  Of 
crystallised  varieties  there  are  some,  both  simple  and  com- 
pound, which  are  more  frequently  found  in  some  countries 
than  in  others.  The  most  remarkable  of  them  occur  in 
Derbyshire  and  Cumberland,  in  the  mining  districts  of  Sax- 
ony and  Bohemia,  in  the  Hartz,  in  Carinthia,  Stiria,  Hun- 
gary, France,  and  other  countries.  Iceland  is  the  locality  of 
the  purest  and  most  transparent  varieties,  seldom  crystallised 
in  the  shape  of  regular  six-sided  prisms,  and  which  have 
by  preference  been  called  the  doubly  refhtcHng  $par.  The 
crystallised  sandstone  of  Fontainebleau,  in  France^  (Chaux 
carbfmatU  qtuurtztfire.  H,)^  is  a  variety  of  rhombohedral 
Lime-hsloide,  mechanically  mixed  with  sand.  If  cr3rstal- 
lised,  it  assumes  the  form  of  the  acute  rhombohedron 
R  +  1.  Slate-spar  occurs  in  Saxony,  Norway,  and  Corn- 
wall ;  Pisolite  near  Laybach  in  Camiola,  and  at  Carlsbad 
in  Bohemia ;  Anthracolite  in  Salzburg,  &c.  Most  of  the 
other  varieties  are  so  common,  that  it  would  be  useless  to 
enter  here  into  greater  detaiL  According  to  the  observa- 
tions of  Sir  James  Hall,  Mr  Bucholz,  and  others,  car- 
bonate of  lime  may  be  converted  by  the  application  of  a 


columnar  composition  round  a  central  axis  in  the  belemnite 
seems  to  depend  upon  a  similar  disposition  of  calcareous 
matter  in  the  living  animal,  similar  perhaps  to  the  fibrous 
structure  in  the  bone  of  sepia,  perpendicular  to  the  layers 
of  which  it  consists.   H. 
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bi^  degree  of  heat,  into  t  cleaTtble  nuns  of  rhombohedral 
lime-haloidey  reaembliDg  saline  marble.  It  is  daily  form- 
ing in  the  stalactites  of  limestone  caves  and  in  mines, 
where  it  has  been  obserred  in  the  Hartz,  to  cover  the  steps 
of  old  ladders.  A  remaricable  instance  of  its  deposition  in  a 
botUe  of  Saratoga  water,  has  been  mentioned  in  the  Edin. 
FhlL  Journ.  YoL  VIII.  p.  402. 

6.  Several  varieties  of  the  present  species  are  usefully 
employed  for  various  purposes,'  partly  depending  upon 
their  mechanical,  partly  upon  their  chemical  composition. 
Those  used  in  sculpture,  and  in  ornamental  architecture, 
are  called  Marble^  several  varieties  of  which  are  celebrat- 
ed, and  theur  localities  well  known.    The  different  kinds 
of  marble  have  been  distinguished  snd  denominated,  and  are 
prized,  according  topureness,  colour,  delineation,  trans- 
hicency,  size  of  the  component  individuals,  and  of  the 
blocks  which  may  be  obtained  free  from  fissures  and  ble- 
mishes ;  also  according  to  the  degree  of  polish  they  receive, 
&C.    The  more  common  or  coarse  varieties  are  used  for 
the  common  purposes  of  building,  also  for  paving  streets. 
A  peculiar  variety  of  very  fine  grained  compact  limestone 
is  used  for  plates  in  lithography.    The  best  sort  is  found 
near  Pappenheim  and  Sohlenhofen  in  Bavaria.     Quick- 
lime mixed  with  sand,  forms  mortar ;  it  is  also  used  as 
manure,  and  in  several  manufiurtures,  as  in  the  process  of 
tanning,  &c.    Carbonic  add  for  chemical  purposes  is  often 
obtained  from  chalk.    Chalk,  and  in  Switzerland  also  Rock- 
milk,  are  well  known  mateiiab  for  writing  and  whitewash- 
ing.   The  present  species  is  a  valuable  addition  in  several 
processes  of  melting  ores,  and  in  producing  certain  kinds 
of  glass ;  it  is  particularly  useful  in  melting  iron'Ore& 

8.   UACROTYFOUS*   LIUE-HALOIBE. 
Dolomite  (m  part).  Jam.  Syst.  YoL  II.  p.  462.  Macro- 

*  From  fUM^if  long,  and  rvirtf  the  form  (fundamental  fi>rm.) 
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typous  liime-stone.  Man.  p.  65.  Bitter-spar.  Pearl- 
spar.  Dolomite.  Magnestan  Limestone.  Phill.  p. 
163.  165.  166.  Braunspath.  Dolomit.  Rautenspatn 
(in  part).  Ween.  Hoffm.  H.  B.  HI.  1  S.  4a  67-  60. 
Braunkalk.  Bitterkalk.  Hausbi.  III.  8.  947.  960. 
Bitterkalk  (in  part).  Dolomit.  Braunkalk.  Leokh. 
8.  670,  &c  Chaux  carbonate  aluminif^re.  Ch.  c. 
ferrif^re  perk^e.  Ch.  c.  magn^sif^re  (in  part).  Hauy. 
Traitc?,  T.  II.  pi  173.  175.  187.  Ch.  c  ferro-manga- 
n^sif^re  (in  part).  TabL  comp.  p.  5.  Cfar  c.  ferrif ^re, 
mangan^if^re  rose,  ferro-mangan^aif  ^,  magndsif^. 
Traits,  2de  £d.  T.  I.  p.  41&  420.  421.  427- 

Fundamental  form.  Rhombohedron.  R  =  106^  16'. 
Vol.1.  Fig.  7.    B.G. 

a  »  V  2-0779. 
Simple  forms  R  —  qd  (o) ;    R  —  1  (g)  =  185" 

5T ;    R  (P),  Zillerthal,  Salzburg.     R  -f.  1  (/) 

=  79^  36',  Gotha,  Saxony.  R  -J-  2  (m)  =  66« 
r,  Hall,  Tyrol;  P  +  oo  (t*) ;  (P)'  (r)  =  104>^ 
66',  144«  32',  132«  S\ 

Char,  of  Comb.  Rbombohedral.* 

Combinations.     1.  R.  --  od.     R  +  i.     Fig.  113. 
Hall. 
2.  R  — ■  1.     R.  Miemo,  Tuscany. 
8.  R  —  (Z).  R.  R  +  2.  Pig.  116.     HaU. 
4.  R  —  00.  R.  R  +  1.  (P)'.  P  4-  00.  Miemo. 

Cleavage.  R,  perfect.  Traces  of  R  — -  1.  Frac- 
ture conchoidal.  Surface.  R  — -  od  deeply 
streaked,  parallel  to  the  edges  of  combination 


*  Accordinf^  to  a  recent  obsenration  of  Mr  Levt,  the 
scalene  pyramids  enter  into  the  combination  only  with  half 
the  number  of  their  fiices,  pairs  of  them  being  parallel  to 
each  other.    H. 
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with  R.     The  rest  of  the  faces  generally  smooth, 
and  of  nearly  the  same  physical  quality. 

Lustre  vitreous,  inclining  to  pearly  in  several  va* 
riedes.  Colour  white,  seldom  pure,  generally 
indiniog  to  red  or  green.  Various  shades  of 
red,  among  which  is  a  fine  rose-red.  Also  green, 
brown,  grey,  black,  very  often  owing  to  foreign 
admixtures.  Streak,  greyish«white.  Semi- 
transparent  ••.  translucent 

Brittle.  Hardness  =r  9*5 ...  4-0.  Sp.  Gr.  =  8-884, 
a  greenish- white  cleavable  variety  from  Micmo. 

Compound  VarieHes.  Twin-crystals;  axi^  o£ 
revolution  perpendicular,  face  of  composition  pa- 
rallel to  one  of  the  faces  of  K  +  oo.  Fig.  134., 
from  Piedmont  Sometimes  variously  repeated. 
Implanted  globules;  botryoidal,  fruticosc,  and 
other  imitative  shapes :  surface  drusy  and  rough, 
composition  columnar.  Massive :  composition  gra- 
nulfur,  of  various  sizes  of  individuals,  generally  easi- 
ly  distinguishable,  and  oflen  but  slightly  cohering. 
The  composition  is  often  columnar,  also  of  different 
sizes  of  individuals.  These  compositions  are  again 
variously  compound,  as  the  granular  composition  in 
a  coarser  kind  of  granular  composition,  of  which 
the  component  particles  may  be  easily  separated,  and 
present  an  uneven  surface.  It  occurs  often  in  crys- 
talline coatings  upon  other  crystals,  impressions,  &c« 

OBSERYATIOiTS. 

1.  It  is  difficult  to  find  out  in  mineralc^cal  works  tiie 
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sjnop jm J  of  the  present  species  with  any  degree  of  oer« 
tainty,  since  in  these  the  detennination  of  the  species  does 
not  always  rest  upon  sure  characters,  but  Teiy  often  upon 
such  uncertain  ones  as  ccJour,  composition,  lustre,  &c., 
and  upon  the  chemical  mixture,  whidi  in  the  present  spe- 
cies does  not  aeem  to  have  yet  been  brought  to  sufficient 
clearness.  The  massive  varieties,  of  granular  composition, 
sometimes  but  slightly  coherent,  and  of  white  colours,  have 
been  called  DohmUe,  Rhomb^tpar  and  BiUenpar^  are  the 
names  of  crystallised  or  laige  grained  and  easily  deavable 
varieties,  chiefly  of  greenish  colours.  These,  however,  in- 
elude  in  the  older  systems  th«  varieties  of  brachytypous 
Lime-haloide,  though  different  from  them  not  only  in  the 
admeasurement  of  their  angles,  but  also  in  hardness  and 
specific  gravity.  Brown^par^  with  its  subdivisions,  the 
Jbltated  andjlbroui  brown-spar,  comprehends  those  varieties, 
in  which  the  lustre  approaches  somewhat  more  to  pearly, 
and  whose  colours  incline  to  red  or  brown.  Yet  prismatic 
Lime-haloide  in  the  latter,  and  macrotypous  Parachrose* 
baryte,  or  even  rhombohedral  Lime-haloide  in  the  former, 
have  often  been  described  as  brown-spar,  and  are  fi^quent- 
ly  confounded  with  each  other  in  collections.  In  most  cases 
specific  gravity  will  be  found  a  decisive  and  convenient 
cfaanu;ter,  for  distinguishing  these  different  species. 

2.  It  is  equally  difficult  to  judge  properly  of  the  chemical 
composition  of  the  present  species.  It  contains  carbonate  or 
lime  and  carbonate  of  magnesia,  but  the  relative  quantity 
of  the  two  seems  not  to  be  exactly  the  same  in  all  varieties. 
From  several  analyses  by  Klaprotr,  this  proportion  is 
nearly  as  64*18  :  45*82,  upon  which  supposition  the  com- 
position will  be  expressed  by  Ca  C*  +  Mg  C",  being  one 
atom  of  each,  which  corresponds  to  30*56  of  lime,  22*18 
magnesia,  and  47.26  carbonic-acid.  Several  analyses  of 
brown-spar  give  very  similar  results,  others  deviate  more 
or  less  from  them.  In  general  Brown-spar  seems  to  con- 
tain more  oxide  of  iron  and  manganese  than  either  Dolo- 
mite or  Rhomb-spar.    The  varieties  of  the  present  spedea 
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are  soluble  in  addsi  but  mare  alowlj  than  the  pireceding 
species,  and  they  produce  a  much  slighter  effexresoence. 
Before  the  blowpipe  some  of  them  assiime  a  darker  colour 
and  a  higher  degree  of  hardness. 

3.  The  different  varieties  of  macrotypous  lime-haloide 
are  likewise  difierent  in  respect  to  their  localities ;  and 
this,  in  &ct,  seems  to  have  had  some  influence  in  the  older 
determinations  of  the  species.  Dolomite  constitutes  beds 
in  othei'  rocks,  and  belongs  therefore  itself  to  the  class  of 
rocks.  Rhomb-spar  occurs  in  imbedded  crystals  and  compound 
masses  in  several  kinds  of  rocks,  particularly  in  common 
talc,  which  is  a  variety  of  prismatic  Talc-mica :  less  fre- 
quently in  compact  varieties  of  prismatic  OypsumJialoide 
that  are  mixed  with  clay.  Brown-spar  is  principally  found 
in  metalliferous  and  other  veins,  where  it  is  accompanied 
by  several  species  of  Glance,  Blende,  Pyrites,  &c.  and 
assumes  various  imitative  shapes. 

4.  Dolomite  occurs  in  St  Gotthard,  in  the  Appenines,  in 
Carinthia ;  Rhomb-spar  in  various  districts  of  Salzburg, 
the  Tyrol,  and  Switzerland,  at  Miemo  in  Tuscany,  from 
which  the  name  of  Miemiie  has  been  derived  ;  and  in  many 
other  countries ;  beautiful  crystals  at  TraverseHa  in  Pied- 
mont. Brown-spar  is  very  frequent  at  Schemnitz  in  Huioi- 
gary,  Kapnik  in  Transylvania,  Freiberg  and  other  places 
in  Saxony,  at  Clausthal  in  the  Hartz,  in  Norway  and  Swe- 
den, at  Alstonmoor  in  Cumberland,  in  the  greywacke- 
quarries  of  the  same  country,  in  Derbyshire,  Beeralston 
and  other  places  in  Devonshire,  &c  It  is  as  difficult  to 
form  a  decided  opinion  on  the  geological  and  geographical 
^tribution,  as  on  the  chemical  composition  of  any  spie- 
des,  if  the  varieties  of  other  species  have  notbe^n  diftiB- 
guished  from  it  with  a  sufficient  degree  of  accuracy. 

5.  Several  varieties  of  Dokmute,  among  which  the.  Pa- 
lisn  maiUe  seems  to  be  according  to  the  s{)ecific  gravity 
quoted,  are  used  in  sculpture ;  tbey  are  said  to  be  particu- 
larly durable. 

VOL.    II.  G 
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4.    BRACHTTTPOUS*   LIME-HALOIDfi. 

Dolomite  (in  part).  Jam.  Sjst  VoL  II.  p.  462.  Brach^« 
typous  Limestone  or  Bhomb-spar.  Man.  p.  60.  Bit- 
ter-spar (in  part).  Carbonate  of  Magnesia  and  Iron. 
Phill.  p.  163.  378.  Rautenspath  (in  part).  Werk. 
Hoffhi.  H.  B.  III.  1.  S.  60.  Bitterkalk  (in  part). 
Havsm.  III.  S.  950.  Bitterkalk  (in  part).  Leokh.  S. 
679*  Chauz  carbonate  magn^nfere  (in  part).  Hxii  r. 
Traits,  T.  II.  p.  187.  TabL  comp.  p.  5.  Traits,  2de 
£d.  T.  L  p.  428. 

Fundamental  form.  Rhombohedron.  R  =  107^ 
JW.    VoL  I.  Fig.  7.  R.  G. 

a  »  V  1-9766. 

Simple  fonn.  A  (P),  Zillerthal,  Salzburg.  Com- 
binations unknown. 

Cleavage.  R,  highly  perfect.  Very  often  con- 
choidal  fracture  in  the  direction  of  R  —  1. 
Fracture  conchoidal.  Surface,  even,  rather 
rough. 

Lustre  vitreous,  sometimes  inclining  to  pearly  upon 
faces  of  cleavage.  Colour,  white  or  grey,  gene* 
rally  inclining  to  yellow ;  also  yellow  and  brown. 
Streak  greyish-white.  Transparent ...  translu- 
cent. 

Brittle     Hardness  =  4*0...  4-5. 

o     ^  f  S'OOl  a  clove  brown )       .  . 

Sp.  Gr.  =  |g.jj2  ^  p^^  y^n^^  }  vanety 

Compound  Varieties.  Massive :  ccnnposition 
granular,  individuals  strongly  coherent ;  face  of 
composition  uneven  and  rough. 

*  From  ^x^  short,  and  wwt. 
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OB8EBVAT10V1. 

1.  The  correctness  of  the  natural-historical  detemiina* 
tion  of  the  present  species  is  put  beyond  a  doubt  hy  the 
properties  which  it  presents,  particukrlj  those  contained 
in  the  character  of  the  spedat.  It  has  been  for  the  flmt 
time  distinguished  from  others  in  the  Characteristic  of  the 
Natural  HUtory  Syttem^  and  mdre  particularly  from  the  va- 
rieties of  Bhomb-spar  with  which  it  was  formerly  con- 
founded. It  has  since  been  noticed  by  several  mineralo* 
gists.  Perhaps  there  are  among  the  number  of  minerals, 
at  present  called  Dolomite,  Rhomb-spar,  Miemite,  Gur- 
hofian.  Bitter-spar,  Brown-spar,  Pearl-spar,  &:c.,  still  con* 
tained  the  varieties  of  other  species,  like  the  following  one, 
of  which  this  is  evident  from  the  measures  of  its  angles, 
specific  gravity,  hardness,  and  other  characters.  The  es- 
tablishment of  macrotypous,  brachytypous,  and  paratomous 
Lime-haloide,  as  particular  species  (besides  those  which  be« 
long  to  the  following  order),  must  therefore  be  consi<Ier- 
ed  only  as  a  first  attempt  towards  a  more  correct  determi- 
nation of  these  species,  the  continuation  and  developement 
of  which  Will  not  only  spread  more  light  upon  the  natural" 
historical  genus  in  general,  but  also  more  particularly  upon 
the  chemical  constitution  of  these  species. 

2.  The  present  species  contains  carbonate  of  iron,  arid 
carbonate  of  magnesia.  These  two  ingredients  were  found 
in  it  by  Professor  Strometer.  According  to  Mr  Brooke, 
they  are  to  each  other  in  the  proportion  of  about  1*3(15  : 
8-685  without  a  trace  of  lime. 

3.  The  varieties  of  this  species  have  always  been  found 
accompanying  those  called  Rhomb-spar,  of  the  preceding 
one ;  and  the  varieties  of  both  of  them  are  often  mixed  with 
each  other,  as  is  the  case  in  the  Rothen  Kopf  and  Qreiner 
mountains  in  the  2«i]lerthal. 

4.  It  occurs  in  various  places  in  Salzburg,  the  Tyrol, 
and  Switjseriand,  and  has  lately  been  discovered  in  very  si- 
milar varieCiefl)  associated  with  the  preceding  species  in 
Unst,  one  4^  the  Shetland  isles. 
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5.   PABATOMOUS*  LIME-HALOIDE. 

Bohwand,  rohe  WancU  Roeszahn,  Wandsteln  of  the  Sti- 
rian  and  Carinthian  miners. 

Fundamental  form.  Rhombohedron.  R  =  106^ 
I9f.    Vol.  I.  Fig.  7.    R.  G- 

a  »  V  2'0825. 

Simple  forms.     R  — od  (o);    R  —  1  (^)  =  1S6« 

6V ;  R  (P),  Golrath,  Stiria. 

Char,  of  Comb.   Rhombohedral. 

Combinations.  1.  R— -oo.  R.  Sim.  Fig.  111. 
Salzburg.     2.  R  — - 1.  R.  Gastein,  Salzburg. 

Cleavage.  R,  perfect  Fracture  uneven.  Sur- 
face ;  R  —  00  rough  ;  R  —  1  deeply  striated 
parallel  to  the  edges  of  combination  with  R. 

Lustre  vitreous,  slightly  inclining  to  pearly.  Co- 
lour, white,  with  various  tints  of  grey,  red,  and 

brown.        Streak  white.        Translucent,  often 
very  faintly. 

Brittle.      Hardness = S'S..A'0.      Sp.  Gr.  =  3080, 

a  white  cleavable  variety. 

Compoufid  Varieties.  Twin-crystals.  1.  Axis 
of  revolution  perpendicular,  face  of  composition 
parallel  to  one  of  the  faces  of  R  -h  oo.  Fig.  184 ; 
this  is  also  found  in  massive  varieties  (Golrath,  Sti- 
ria). 3.  Axis  of  revolution  perpendicular,  face  of 
composition  parallel  to  a  face  of  R  — -  1,  generally 


•  From  ^eu^k  about,  and  rlfivtt  I  cleave ;  cleavable  parallel 
to  the  faces  or  the  fundamental  form. 
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coDtamed  in  parallel  layers,  and  forming  the  striae 
of  the  rhombohedron  R,  obtained  by  cleavage,  in 
the  direction  of  the  horizontal  diagonals.  Fig.  ISl. 
Massive:  composition  granular,  individuals  in  most 
cases  easily  discernible ;  often  mixed  with  rhombo* 
hedral  Lime-haloide.  Faces  of  composition  uneven 
and  rough. 

OBSERVATIOMS. 

1.  The  chemical  constituents  of  this  species  are  as  jet 
unknown,  at  least  as  to  their  relative  quantities.  It  con* 
tains,  besides  carbonate  of  lime,  also  carbonate  of  iron. 
It  becomes  black  before  the  blowpipe,  and  acts  upon  the 
magnetic  needle.  In  nitric  acid  it  is  soluble  with  a  brisk 
efiervescence.  The  colour  is  darkened  on  the  sur&ce,  by 
being  exposed  to  the  air. 

2.  This  species  occurs  in  the  Ilathhaubbexg  in  Salzburg, 
upon  beds  in  mica-slate,  in  many  places  upon  the  beds  of 
brachjtypous  Parachrose-barjte,  extending  from  Stiria  all 
along  the  chain  of  the  Alps,  as  in  the  Golrath,  and  at 
Eisenerz  in  Stiria,  in  Salzburg,  &c.  The  compound  Stirian 
varieties  from  the  Raiding  mountain  near  Vordemberg, 
and  the  Ilothsol  on  the  Yeitschalpe,  belong  to  a  more  re- 
cent  class  of  rocks. 

3.  It  forms  an  excellent  addition  in  the  process  of  melting 
iron-ores. 


Order  II.    BARYTE. 
Genus  I.    PARACHROS£»-BARYT£. 

1.   BRACHYTTPOTJS  FABACHBOSE-BABTTE. 

Spany  Iron.  Jam.  Sjst  VoL  II.  p.  451.     Rhomboidal 

*  From  irm^»x^Mftfy  change  of  colour. 
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Sparry  Iron.  Man.  p.  61.  Spathoae  Iron.  Carbonate 
oilron.  Brown  Spar.  Phill.  p.  236.  Spatheisenstein. 
Wern.  Hofiin.  H.  B.  III.  2.  S.  262.  £isenkalk. 
Sphiirosiderit.  Hacsm.  III.  S.  961.  1070.  Kohlen- 
saures  Kisen.  Leonh.  S.  360.  Chaux  carbonatde 
ferrif^re.  Hauy.  Traits,  T.  II.  p.  175.  Fer  oxid^ 
f»rbonatd.  TabL  comp.  p.  99.  Trai^^,  2de  £d.  T.  XV* 
p.  113. 

Fundamental  form.  Rhombohedron.  R  £=  107**  O'. 
VoLI.  Fig.7.    R.G. 

a  «  V  20093. 

Simple  forms.  R  —  »  (o)  ;  R  —  1  (g^)  =  186^  34', 

R  (P)  Pfaffenberg,  Hartz.     R  + 1  (/)  =  80»  5', 

Tavystock,  Devonshire ;  f  R  +  2  (*)  =  67^  62', 
Wheal  Maudlin,  Cornwall ;  R  +  qd  (c) ; 
P  +  OD  (u). 

Char  of  Comb.     Rhombohedral. 

Combinations.     1.  R— -oo.     R.    Sim.    Fig.  111. 
Frzibram,  Bohemia. 
2.  R  —  1.  R.  Rathhausberg,  Salzburg. 
8.  R.  R.  +  OD.  Sim.  Fig.  114,  the  faces  c  very 

small.     Frzibram. 
4.  R.  F  +  QD.     Sim.  Fig.  118.  Cornwall. 
6.  R  —  00.  R.    I  R  +  2.  Cornwall. 

Cleavage.  R,  perfect.  Seldom  traces  of  R  —  1. 
Fracture  imperfect  conchoidal. 

Surface.  R  —  qd  generally  rough ;  R  often  round- 
ed, which  terminates  in  the  saddle  shaped  lens. 
Vol.  I.  Fig.  79. ;  R  —  1  streaked  parallel  to  the 
edges  of  combination  with  R ;  R  +  oo  smooth, 
P  +  00   rough,   f  R  +  2   often  uneven  and 
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rounded.  The  common  lens  is  produced  bj 
continued  striae  between  R  — -  1  and  R. 

Lustre,  vitreous  inclining  to  pearly.  Colour  vari- 
ous sbades  of  yellowish-grey^  passing  into  ash- 
and  greenish-grey,  also  into  several  kinds  of 
yellow,  white,  and  red.  Streak  white.  Trans- 
lucent, in  different  degrees. 

Brittle.  Hardness  =S-6...4-6.  Sp.  Gr.  =  3-829, 
a  crystallised  variety  from  Pfaflenberg  in  Anhalt. 

Compound  Varieties.  Striae  upon  the  faces  of  R, 
in  the  direction  of  the  horizontal  diagonals,  and 
faces  of  composition  parallel  to  R  — -  1,  as  in  the 
preceding  species,  shew  that  there  is  also  here  regu- 
lar  composition  according  to  the  same  law.  Botry- 
oidal  and  globidar  shapes  :  composition  columnar  ; 
surface  drusy.  Massive:  composition  granular,  pass- 
ing into  impalpable. 

OBbERVATIOKS. 

1.  The  massive  varieties  of  the  present  species  are  often 
regularly  compound  in  the  direction  of  the  faces  of  R  —  I, 
as  in  Fig.  131.  It  is  sometimes  possible  to  obtain  from 
them  by  fracture,  the  form  of  11  —  1,  bounded  on  all  sides 
by  fiices  of  composition,  without  presenting  a  single  real 
&ce  of  cleavage.  There  is  no  distinct  cleavage  parallel  to 
the  feces  of  R  —  1.  The  saddle-shaped  lenses  are  in  part 
composed  of  several  individuals  nearly  in  parallel  position, 
but  the  axes  of  which  are  slightly  diverging.  Also  the 
curvature  of  fiices  of  cleavage  often  originates  in  composi- 
tion.   VoL  I.  Fig.  80. 

Different  opinions  prevail  among  mineralogists  in  regard 
to  the  determination  and  classification  of  the  present  spe- 
cieSi  In  the  Wemerian  system  it  forms  an  undivided 
species  in  his  Iron-genus.     It  was  formerly  united  by 
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Haut  with  the  species  of  rhombohedral  lime-haloide,  but 
is  now  exhibited  as  an  appendix  to  Fer  oxydl,  the  prismatic 
Iron-ore  of  the  system  followed  in  the  present  work* 
Some  varieties,  containing  from  0*005  to  0*025  of  carbonate 
of  lime,  are  considered  by  Professor  Haushavk  in  con- 
nexion with  rhombohedral  Lime-haloide,  while  others, 
without  that  admixture,  form  a  particular  substance,  Sphte" 
rotiderite,  whidi  name  refers  to  the  boti^oidal  and  globular 
shapes,  and  the  curved  faces  of  cleavage.  An  accurate  exa- 
mination of  all  the  physical  properties  shews  the  dif- 
ficulties connected  with  the  one  and  the  other  of  these 
methods  of  considering  the  matter,  and  points  out  the  way, 
upon  which  we  arrive  with  perfect  security  at  a  correct  de- 
termination of  all  the  varieties  which  the  species  contains. 
Decomposed  varieties  of  the  present  species  have  been  con- 
sidered as  belonging  to  prismatic  Inm-ore.  This,  however, 
is  contrary  to  the  principles  of  Natural  History. 

2.  Two  varieties  of  this  species,  1.  the  Sphserosiderite, 
and  2.  a  cleavable  variety  from  Neudorf  in  the  Hartz, 
have  yielded  to  Klaproth, 

Protoxide  of  Iron  1.,  63*75   2.,  57-50. 
Carbonic  Acid  34*00         36*00. 

Oxide  of  Manganese    0*75  3*30. 

Lime  0*00  1*25. 

Magnesia  0-52  0*00. 

The  chemical  formula  of  brachytypous  Parachrose-baryte 
is  Fe  C*,  which  expresses  the  ratio  of  protoxide  of  iron 
to  carbonic  acid  s  61-47  :  38*53.  Before  the  blowpipe  it 
becomes  black,  and  acts  upon  the  magnetic  needle,  but  does 
not  melt.  It  colours  glass  of  borax  green.  It  is  difficultly 
soluble,  and  effervesces  but  little  in  nitric  add,  particularly 
if  not  reduced  to  powder.  On  being  exposed  to  the  air  it 
is  gradually  decomposed ;  first  the  colour  of  the  surfiice  be- 
comes brown  or  black,  from  which  change  of  colour  the 
name  of  the  genus  has  been  derived ;  afterwards  also  the 
streak  is  changed  into  red  or  brown,  hardness  and  qiecific 
gravity  are  diminished,  and  even  the  chemical  constitution 
is  altered,  the  whole  being  converted  into  hydrate  of  iron. 
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3.  Frequently  the  present  species  is  found  along  with 
compound  rarieties  of  rhombohedral  L.ime-Iialoide,  upon 
beds  in  gneiss,  mica  slate,  day  slate,  and  'newer  rocks ; 
sometimes  with  prismatic  and  rhombohedral  Iron-ore,  pris- 
matic Hal-baryte,  and  other  species.  It  likewise  occurs  in 
metalliferous  veins,  accompanied  by  hexahedral  Lead-Glance, 
tetrahednd  Copper-glance,  hexahedral  Iron-pyrites,  pyra- 
midal Copper-pyrites,  &c.,  and  is  not  uncommon  in  that 
dass  of  veins  in  primitive  mountains,  in  which  the  mass  of 
the  vein  consists  chiefly  of  the  constituent  parts  of  the 
rocks  themselves.  It  is  more  rarely  met  with  in  the  cavi- 
ties of  trap  rocks. 

4.  The  beds  upon  which  the  varieties  of  the  present  spe- 
cies are  found  in  immense  quantities  in  Stiria,  Carinthia, 
and  the  bordering  countries,  form  coherent  tracts  which 
extend  along  the  chain  of  the  Alps  on  one  side  into  Austria, 
and  on  the  other  into  SaLzbuig,  &c.  The  celebrated  £rzbeig 
near  £isenerz,  is  situated  in  one  of  them.  In  similar  re- 
lations it  seems  to  occur  in  Schmalkalden,  Siegen,  &c. 
In  Anhalt  large  masses  of  this  species  occur  in  veins  of 
very  considerable  size,  traversing  greywacke,  and  in  this 
rock  it  seems  also  to  occur  in  various  other  places  of  the 

^  Hartz,  and  in  many  other  countries.  At  Freiberg  it  is 
found  in  silver  veins.  In  the  high  mountains  of  Salzburg 
it  is  met  with  in  minute  crystals  in  narrow  veins,  along 
with  rhombohedral  Quartz,  prismatic  Talc-mica,  Ac  It 
is  also  found  with  Tin-ore,  as  at  Ehrenfriedersdorf  in 
Saxony,  Wheal  Maudlin,  St  Just,  and  other  places  in 
Cornwall.  Brachytypous  Parachrose-baryte  is  besides 
found  in  more  or  less  considerable  masses  in  Bohemia, 
Bayreuth,  Wurtemberg,  Switzerland,  France,  Spain,  and 
in  many  other  countries. 

5.  In  many  of  the  above  mentioned  countries,  particu- 
larly in  Stiria  and  Carinthia,  considerable  quantities  of  cast 
and  wrought  iron  are  obtained  from  the  species,  but  par- 
ticularly steel,  for  the  production  of  which  it  is  highly 
valuable. 
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8.    MACROTYPOUS  PARACHROSE-BABYTE. 

Hbomboidal  Red  Manganese.  Jam.  Sjst.  VoL  II.  p. 
445.  Man.  p.  63.  Carbonate  of  Manganese.  Phill. 
p.  246.  Rother  Braunstein.  Braunspath  (zum  Theil). 
Wern.  Hoffm.  H.  B.  IV.  S.  158.  Rhodochrosit. 
Hausm.  III.  S.  1081.  Kohlensaures  Mangan.  Leo^th. 
S.  381.  Manganese  oxid^  rose  silicif^re  amorphe. 
Hauy.  Traits,  T.  IV.  p.  248.  Manganese  oxid^ 
carbonate.  TabL  comp.  p.  111.  Manganese  carbonate, 
i.  Traits,  2de  Ed.  T.  IV.  p.  272. 

Fundamental  form.  Rhombohedron.  R  =  106^ 
61'.    Vol.  I.  Fig.  7.  R.  G. 

a  »  V  20229. 

Simple  forms.  R  —  1  (^)  =  136"  26' ;  R  (F), 
Eapnik,  Transylvania. 

Char,  of  Comb.     Rhombohedral. 

Combinations.    1.   R  —  1.    R.    Freiberg,  Saxony. 

Cleavage,  R.  Faint  traces  parallel  to  R  —  1. 
Fracture  uneven,  imperfect  conchoidal.  Surface  ; 
R  —  1  deeply  streaked  parallel  to  the  edges  of 
combination  with  R.  This  produces  lenticular 
crystals.  R  sometimes  smooth,  but  more  gene- 
rally curved,  so  as  to  give  rise  to  saddle-shaped 
lenses.  Vol.  I.  Fig.  79. 

Lustre  vitreous  inclining  to  pearly.  Colour,  va- 
rious shades  of  rose-red,  partly  inclining  to 
brown.  Streak  white.  Translucent,  in  different 
degrees. 

Brittle.  Hardness  =  35.  Sp.  Gr.  =  8-692,  the 
crystallised  variety  from  Kapnik. 

Compound  Varieties*  Globular  and  botryoidal 
shapes  :  surface  sometimes  smooth,  at  other  times 
rough ;     composition  columnar,    often    indistinct. 
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Massive:  oompoaition    granular,  sometimes  small 
and  even  impalpable,  sometimes  it  is  columnar. 

OBSERVATIONS. 

1.  The  varieties  of  the  present  species  have  often  been 
confounded  with  other  minerals,  one  of  which,  too  imper- 
fectly known  to  be  jet  received  in  the  system,  is  enume- 
rated in  the  Appendix.  Though  these  species  will  not 
in  future  be  confounded  if  we  attend  to  their  charac- 
ters, yet  they  bear  to  each  other  a  strong  d^ree  of  re- 
semblance, which  extends  likewise  to  some  of  the  follow- 
ing species.  The  genus  Parachrose-baryte  joins  to  that  of 
Lime-haloide,  and  explains,  by  the  great  similarity  of  the 
species  contained  in  both  these  genera,  the  differences  in 
the  opinions  which  have  prevailed  among  mineralogists  in 
spite  of  the  marked  distinction  among  their  chanicterisiic 
properties. 

2.  A  variety  of  the  present  species  has  been  found  by 
Du  Mekil  to  consist  of 

Oxide  of  Manganese  54*60. 

Carbonic  Acid  33-75. 

Oxide  of  Iron  1-87. 

SiUca  4-37. 

Lime  2-50. 

In  its  pure  state  it  is  represented  by  Mn  C*,  which  ex- 
presses 62*35  oxide  of  manganese,  and  37*65  carbonic 
acid.  It  effervesces  rather  briskly  in  nitric  acid  ;  before 
the  blow-pipe  its  colour  is  changed  into  grey,  brown,  and 
black,  and  it  decrepitates  strongly,  but  is  infusible  without 
addition.  It  is  easily  soluble  in  glass  of  borax,  which  be- 
comes violet-blue.  If  exposed  to  the  air,  its  natural  colonr 
is  changed  into  brown.  Many  bright  rose-red  varieties 
become  paler  on  being  exposed  in  a  similar  manner. 

3.  The  varieties  of  the  present  species  occur  generally 
in  metalliferous  veins,  with  various  ores  of  silver  and  lead, 
also  with  Copper-pyrites  and  Iron-pyrites,  rhombohedral 
Quartz,  Sec.    They  have  likewise  been  found  in  beds  in 
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transition  mountains,  with  other  mineials  contiuning  man« 
ganese. 

4.  It  is  frequently  found  in  several  of  the  Saxon  mines, 
particularly  in  the  neighbourhood  of  Freiberg,  also  at  Nagj- 
ag  and  Kapnik  in  Transylvania,  near  Elbingerode  in  the 
Hartz,  and  in  other  countries. 


GENUS  II.    ZINCBARYTE. 

1.   PRISMATIC  ZINC-BABYTE. 

Prismatic  Calamine  or  Electric  Calamine.  Jam.  VoL  II. 
p.  437*  Man.  p.  65.  Siliceous  Oxide  of  Zinc.  Electric 
Calamine.  Puill.  p.  254.  Galmei  (in  part).  Wern. 
Hoffm.  H.  B.  IV.  1.  S.  90.  Zinkglas.  Hausm.  I.  S.  343. 
Galmei.  Leonh.  S.  316.  Zinc  oxid^.  Haut.  Tniit^ 
T.  IV.  p.  159.  TabL  comp.  p.  102.  Zinc  oxid^  silici- 
f^re.  Traits,  2de  Ed.  T.  IV.  p.  I7& 

Fundamental  form.     Scalene  four-sided  pyramid 
P  =  132«  g',  lOP  9',  97^  47'.     Vol.  I.  Fig.  9.  Ap. 

a  :  b  :  c  =  1  :  ^2-628  :  ^1*072. 

Simple  forms.  P  —  oo  (if)  ;  P  (P) ;  (f )»  ; 
(P  _  1)4  .  (f  r  +  00)5  (d)  =  76«  7;  Pr  —  1 
(0  =  128«  27;  i  Pr  +  1  (m)  =  69«  U'; 
Pr  +  00  (s) ;  Pr  (o)  =  US'*  40' ;  f  Pr  +  2 
(p)  =  56°  46'. 
Char,  of  Comb.  Prismatic.     Different  faces  conti« 

guous  to  the  opposite  ends  of  crystals. 
Combinations.      1.  Pr.     (Pr  +  oo)'.     Pr  +  oo. 
Sim.  Fig.  8.     Leadhills,  Scotland. 
«.  Pr  —  1.  (Pr  +  cx>y.    Pr  +  oo.   Sim.  Fig.  9. 

Rossegg,  Carinthia. 
8.  Pr  —  1.     Pr.     f   Pr  +  2,      (f  r  +  oo)'. 

Pr  +  00.     Rezbanya,  Hungary. 
4.  P  — 00.    Pr— 1.    Pr.    fPr+1.     5fr  +  2. 
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(f  r  +  Qo)^     Pr  +  00.     P.     Fig.  87.     AI- 
t^iberg  near  Aix  la  Chapelle. 

Cleavage,  Pr  and  (f  r  +  a)',  both  easily  obtain- 
ed, the  latter  highly  perfect.  Traces  of  P-—  qd. 
Fracture  uneven.  Surface  of  Pr+  oo  and 
(^r  +00)'  streaked  parallel  to  their  common 
intersections.  The  rest  of  the  faces  generally 
smooth :  sometimes  rounded,  particularly  P  — *  qd. 

I^ustre  vitreous,  inclining  to  pearly  upon  Pr  +  oc, 
sometimes  to  adamantine  upon  curved  faces  of 
crystallisation.  Colour  white,  prevalent.  Occa- 
tonally  blue,  green,  yellow  or  brown.  Streak 
white.     Transparent  ...  translucent. 

Brittle.  Hardness  =  50.  Sp.  Gr.  =  3-879, 
crystals  from  Rossegg  in  Carintliia. 

Compound  Varieties.  Globular,  botryoidal 
shapes:  surface  drusy,  composition  columnar. 
Massive  :  composition  either  granular  or  columnar ; 
the  former  of  them  often  impalpable,  and  strongly 
coherent,  and  then  the  fracture  becomes  uneven ; 
the  latter  straight  and  divergent. 

0B8EKVAT10K8. 

1.  Among  the  forms  quoted  above,  only  Van  4.  Fig.  37* 
has  been  observed  on  both  ends,  which  have  presented  that 
remarkable  disdmilaxity  of  configuration.  In  the  others, 
the  figures  to  which  thej  are  referred,  suppose  the  two 
apices  to  be  similar.  The  species  of  prismatic  Zincba- 
xyte  afibrds  another  examine  of  the  co-existence  of  a  di£. 
ferent  configuration  of  the  opposite  summits,  with  dif- 
ferent kinds  of  electricity.  The  latter  has  been  long 
ago  observed;  it  is  excited   by  the  common  changes  of 
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temperature)  and  is  said  to  remain  eren  after  having  ex- 
posed the  crystals  to  a  red  heat. 

The  union  of  this  and  the  following  species  within  a 
single  one,  which  formerly  took  place  in  almost  all  mine- 
ralogical  systems,  and  even  now  continues  in  some  of 
them,  is  at  present  gradually  giving  way.  The  impossibi- 
lity of  uniting  in  one  series  rhombohedral  and  prismatic 
forms,  or  the  d^ees  of  specific  gravity  of  the  two  sub- 
stances, would  each  of  them  be  a  sufficient  motive  for  ef- 
fecting this  separation. 

2.  The  varieties  of  the  present  species  consist  of 
Oxide  of  Zmc  66*00.  66.37. 
Silica                  25*00.  26-23. 

Water  9-00.  BE&VHiEtu      7*40.  Bebzcliits. 

Its  chemical  formula  is  Zn*  Si'  +  3  Aq,  which  corresponds 
exactly  to  the  numbers  given  in  the  analysis  by  Berzelxus. 
Reduced  to  powder,  it  is  soluble  in  heated  sulphuric  or  mu- 
riatic acid,  and  when  cooled  it  forms  a  jelly.  Before  the 
blowpipe  it  decrepitates  a  little,  loses  its  transparency, 
intumesces,  and  emits  a  green  phosphorescent  light.  It  is 
infusible  without  addition,  but  is  dissolved  by  borax  into 
a  clear  glassy  globule,  which  becomes  opake  on  cooling.  It 
is  phosphorescent  by  fricftion. 

3.  The  present  and  the  following  species  are  frequently 
found  accompanying  each  other  in  veins,  and  particularly 
in  beds  belonging  to  various  classes  of  rocks,  but  chiefly 
calcareous  ones.  They  are  often  associated  with  hexahe- 
dral  Lead-glance,  dodecahedral  Garnet-blende,  and  some 
varieties  of  Iron-ores. 

4.  Considerable  quantities  occur  at  Blelberg  and  Raibel 
in  Carinthia,  Bezbanya  in  Hungary,  Freiburg  in  Brisgaw, 
Altenberg  near  Aix-la  Chapelle,  near  Tamowitz  in  Silesia, 
at  Olkuzk  and  Medziana  Gora  in  Poland,  in  Siberia,  &c. 
It  occurs  in  Leicestershire,  Derbyshire,  Flintshire,  Somer- 
setshire, &C.  in  England,  at  Wanlockhead  and  Leadhills 
in  Scotland,  and  other  places. 


OBUBtX.     KHOMBOaSDBAL  ZIKC'BARYTE.  Ill 

S.    BHOMBOHEDRAL  ZINC-BARTTE. 

Bli6ibbohedral  CaUmine.  Jam.  Syst.  Vol.  II.  p.  440.  Man. 
p.  66.  Carbonate  of  Zinc  Calamine.  Phill.  p.  355. 
Galmei  (in  part>  Weak.  Hoffiii.  H.  B.  IV.  1.  S.  96. 
GalmeL  Hausx.  1.  S.  345.  Zinkspath.  Leonh.  S.  315. 
Zinc  carbonate.  Hauy.  Trait<?,  T.  IV.  j).  164.  TabL 
comp.  p.  103.    Traits,  2de  Ed.  T.  IV.  p.  181. 

FuncUunental  form.     Rhombohedron.     II  =  107^ 

W*  VoL  I.  Fig.  7.      WOLLASTON. 

a  =.  ^l-^b. 

Simple  form&      R  —  oo  (o) ;    R  —  1  (g^)  =  18T 

S';    R(P);    R  +  2(m)=r66**S9';    P  +  aD(u). 

Char,  of  Comb.    Rhombohedral. 

Combinations.  l.R.  P+qd.  Sim.  Fig.llS.  Siberia. 
a  R  — OD.  R.  R  +  2.  Sim.  Fig.llS.  Rezbanya, 

Hungary. 
8.  R.     R  +  2.     P  +  00.     Rezbanya. 

Cleavage.  R,  perfect,  often  curved.  Fracture, 
uneven,  imperfect  conchoidal.  Surface ;  R 
generally  curved,  and  often  rough.  The  other 
forms  frequently  a  little  more  even. 

Lustre  vitreous,  inclining  to  pearly.  Colour 
white,  frequent,  though  seldom  pure.  Generally 
grey,  green,  or  brown.  Streak  white.  Semi- 
transparent  ...  translucent. 

Brittle.      Hardness  =  5-0.       Sp.  Gr.  =  4-442,  a 
honey-yellow  crystallised  variety  from  Aix-la 
Chapelle. 


•  Mr  Phillips  gives  this  angle  a  IOC*  30^,  which  would 
make  a  »  V  S'^^^* 
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Compound  Varieties.  Reniform^  botryoidal,  sta- 
lactitic,  and  other  imitative  shapes :  surface  gene- 
rally roughs  composition  columnar.  Massive : 
composition  granular,  sometimes  impalpable;  strong- 
ly coherent.  By  decomposition  it  becomes  friable 
and  earthy.  Crystalline  coats  and  pseudomor- 
phoses  formed  after  crystals  of  rhomtx)hedral  Lime- 
haloide. 

OB8EEVAT10NS. 

1.  The  present  species  and  the  preceding  one,  though  they 
essentiallj  differ  in  several  of  their  characters,  are  allied 
with  each  other  bj  such  high  degrees  of  natural-historical 
resemblance,  that  in  the  present  state  of  our  information  it 
becomes  necessary  to  unite  them  within  one  and  the  same 
genus.  This  resemblance  contains  the  j-eason  why  those 
mineralogists,  who  hare  attended  only  to  the  external  cha- 
racters, though  not  always  with  sufficient  accuracy,  did 
unite  them  into  one  single  species. 

2.  According  to  Smithsok,  a  variety  of  the  present  spe- 
cies from  Derbyshire  consists  of 

Oxide  of  Zinc  66-20. 

Carbonic  Acid  34-80. 
Its  chemical  formula  is  Zn  C,  which  corresponds  to  64*64 
oxide  of  zinc,  and  35*36  carbonic  acid.  It  is  soluble  with 
effervescence  in  nitric  and  muriatic  acid.  Before  the  blow- 
pipe it  loses  its  transparency,  but  is  infusible ;  the  carbo. 
nic  acid  is  driven  off,  and  the  residue  acts  like  pure  oxide 
of  zinc.    It  is  n^atively  electrified  by  friction. 

3.  The  varieties  of  the  present  species  in  general  share 
the  repositories  of  the  preceding  one.  They  are  often  ac- 
companied by  species  of  the  order  Malachite,  and  the  ge- 
nera Lime-haloide  and  Iron-ore. 

4.  It  occurs  in  the  Bannat  of  Temeswar  in  Hungary,  at 
Raibel  and  Bleiberg  in  Carinthia,  at  Tamowitz  in  Silesia, 
at  Medziana  Gora  in  Poland,  at  Aix-la-Chapelle  ;  also  in 
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Fnmoe,  in  rarious  counties  of  England,  cnuinenAed  in 
the  preceding  species.  A  xeniform  yaxietx  of  a  £ne  jrellow 
colour  has  lately  been  found  in  Cumberland.  ^ 

6.  Both  the  species  of  the  genus  Zinc-baryte  aie  use- 
fbllj  employed  in  extracting  sine;  and  alao  in  the  produc- 
tion of  brass. 


GsirusIIJ.    SCH££UUM-BARyT£. 

1.   PYBAHIDAL  SCH^ELXUM-BABTTB. 

Pyramidal  Tungsten.  Jak.  Syst  YoL  11.  p.  43i.  itlan. 
p.  68.  Tungsten.  Tungstate  of  Lime.  Pbill.  p.  266. 
Schwerstein.  Wv&v.  MofTm.  H.  B.  IV.  1,  a.  ^06. 
Schwerstein.  Hausic  III.  S.  967.  Scheelit.  Leokh. 
&  594.  Sch^elin  calcaire.  Haut.  Traitd,  T.  lY.  p.  320. 
TabL  comp.  p.  11&  Traits,  2de  £d.  T.  lY.  p.  372. 
BouRiroir.  Joum.  des  Mines.  YoL  XIII.  p^  161. 

Fundamental  form.  Scalene  four-sided  pyramid. 
P  =  107^  27, 118^  36'.    Vol  I.  Fig.  8.  Hauy. 

Simple  forms.  P  —  oo ;  -j^  P  —  5  =  167^  38', 
81«  68' ;  I P  —  8  =  UT  26',  46"  46'  Boubn.; 
^F  —  2  =  ISP  11',  71^  4'  Phill.  ;  P  —  2 
=:129"l(y,74»46'PHiLL.;  {P  — 2=126^7, 
8P21';    }P  =  122°66',86*»rBouBN.;    P  — 1 

=  117^29' 
P  +  l(^ 

(a)  =  164«  26',  inclination  upon  P ;  (V  P  —  4) « 
=  172*  8',  inclination  upon  P ;  (P  +  1)»  (6). 
Char,  of  Comb.  Hemi- pyramidal  with  parallel  faces. 


',  94»  26' ;    P  (g),  Zinnwald,  Saxony ; 
|=10a°8r,180^20'»;  ('-^P— 2)» 


•  This  angle  is  given  =»  129^  2'  by  Mr  BaooKE,  »  128"  40" 
by  Mr  Phii.lip8.    H. 
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Comlnnationt.  1.  P— od.  rh^*^*  Sim.  Fig.  92. 

Zinnwald,  Saxony. 
«.  ;i^  P  —  6.    P.    Sim.  Fig.  106.    Schlag- 

genwald,  Bohemia. 
8.  P.    P  +  1.    Zinnwald. 

4.  P.    I  -ffiL=^.      P   +  1.      Cant)ck, 

Cumberland. 

ft  P.    P  +  1.    I  ^-^^-    Schlaggenwald. 

6.  P.   Li!xlZr-J)!:    p  +  i.    l(L±i)-. 

1  2  '  r  2 

Fig.  108.  Schlaggenwald. 
Cleavage.  P  and  P  -f- 1*  Generally  more  splend- 
ent in  the  direction  of  the  latter,  though  more 
interrupted  by  small  conchoidal  fracture  than  the 
other  cleavage  in  the  direction  of  P.  Traces  par- 
allel  to  P  —  00.  Fracture  imperfect  conchoidal, 
uneven.  Surface ;  P  — -  oo  commonly  drusy 
or  rough ;  P  irregularly  streaked  parallel  to  the 

edges  of  combination  with  (Llill,  sometimes 

concave.  The  faces  of  the  rest  of  the  forms, 
and  particularly  P  +  1  generally  smooth. 

Lustre  vitreous,  inclining  to  adamantine.  Colour, 
generally  white,  often  inclining  and  passing  into 
yellowish-grey,  yellowish-  and  reddish-brown, 
sometimes  almost  orange-yellow.  Streak  white. 
Semi-transparent. .  .translucent. 

Brittle.  Hardness  =  40. . .4-5.  Sp.  Gr.  =  6076, 
a  white  cleavable  variety  from  Schlaggenwald. 
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Compound  VarieHea.  Twin  crystals.  Axis  of 
revolution  perpendicular,  face  of  comporition  paral- 
lel to  one  of  the  faces  of  P  +  oo ;  the  individuals 
are  continued  beyond  the  face  of  composition.  The 
best  means  of  recognising  this  composition  consists 
in  the  disposition  of  the  above-mentioned  striae 
upon  the  faces  of  P,  which  abruptly  assume  ano- 
ther direction  upon  faces,  that  8eem  to  belong  to 
one  individual.  Reniform  shapes :  surface  drusy, 
comporition  columnar.  Massive :  composition  gra- 
nular, faces  of  compodtion  sometimes  irregularly 
streaked. 

OBifERVATIOKS. 

1.  Pjnunidal  Scheelium-barjte,  as  yet  the  onlj  species 
of  this  genus,  consists,  according  to  Bebzelius,  of 

Lime  19*40. 

Oxide  of  Scheelium  80*42. 
The  chemical  formula  is  Ca  W*,  which  gives  19*10  of  lime 
and  80*90  of  oxide  of  acheelium.  Alone  upon  charcoal  it 
is  infusible  before  the  blowpipe,  except  that  the  thinnest 
edges  are  converted  in  a  very  strong  heat  into  a  semi, 
transparent  vitrified  mass.  It  ^ves  a  white  glass  with  bo- 
rax, the  transparency  of  which  is  proportioned  to  the  quan- 
tity of  the  salt  employed. 

2.  More  generally  this  species  occurs  in  the  repositories 
of  pyramidal  Tin-ore,  both  beds  and  veins,  accompanied 
chiefly  with  prismatic  Scheelium-ore,  prismatic  Topaz, 
rhombohedral  Quartz,  octahedral  Fluor-haloide,  and  cer- 
tain species  of  Talc-mica,  sometimes  with  octahedral  and 
prismatic  Iron-ore.  It  is  met  with  besides  in  beds  con- 
taining gold,  in  primitive  mountains,  along  with  rhombo* 
hedral  Quartz.  A  third  mode  of  its  occurrence  in  nature 
is  in  lead-veins  traversing  grey  wacke,  where  it  is  associated 
with  prismatic  Scheelium-ore,  brachytypous  Parachrose- 
baryte,  and  other  species. 
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2I.  AtaoDg  the  best  known  localides  are  Sdihckenwald 
and  Zinnwald  in  Bohemia,  Zinnwald  and  Ehrenfirieders-. 
dorf  in  Saxonj,  and  Pengelly  croft  mine  in  the  parish  of 
Breage  in  Cornwall,  where  it  occurs  with  tin-ores.  In 
Sweden  it  is  found  at  Bispbex^,  in  a  bed  of  octahedral 
Iron-ore,  at  Scfaellgaden  in  Salzburg,  and  Posing  in  Hun« 
gaiy,  in  beds  worked  for  gold,  contained  in  gneiss  and  gra» 
nite,  at  Neudorf  in  Anhalt-Bemburg,  upon  veins  traver- 
sing greywacke.  It  is  likewise  met  with  in  Dauphiny  and 
America.  Splendid  specimens  have  been  lately  found  at 
Carrock  in  Cumberland. 


Obvus  IV.    HAL.BARTTE. 
1.   PSKIT0M0U8*  HAL-BAKTTE. 

Di-prismatic  Baxyte  or  Strontianite.  Jak.  Syst.  Vol.  II. 
p.  420.  Pyramido-Prismatic  Baiyte  or  Strontianite. 
Man.  p.  69.  Strontianite.  Carbonate  of  Strontian. 
Phill.  p.  186.  Stronthian.  Wern.  Hoffm.  H.  B. 
III.  1.  S.  186.  Strontianit.  Hausm.  UI.  S.  979. 
Kohlensaurer  Strontian.  Leonh.  S.  604.  Strontiane 
carbonate.  Haut.  Tndt^,  T.  II.  p.  327*  TabL  comp. 
p.  15.  Traits,  2de  Ed.  T.  II.  p.  43. 

Fundamental  form.  Scalene  four-sided  pyramid, 
the  horizontal  section  of  which  is  =  117®  Id'. 
Vol.  I.  Fig.  9. 

a  :  b  :  c  sa  a  :  1  :  a/  0*3709. 

Simple  forms.    P  —  qd  (o) ;  P  —  1  («)f ;  P  (y); 


*  From  vt^}  round,  and  riftw  I  cleave,  deavable  with  equal 
fiudlity  in  the  direction  of  several  faces,  parallel  to  one  axis.   H. 

■f  The  obtuse  terminal  edge  of  this  form  is  given  by  Mr 
Phillips  s  108"*  12^  He  mentions  besides  two  horizontal 
prisms,  parallel  to  the  short  diagonal  of  the  prism  P  +  oo, 
naving  their  faces  inclined  to  those  of  j^r  4-  oe  at  angles  of 
126'6'andof  14,3'>20'.     H. 
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P  +   00  (if)  =  117"  ly  R.  G. ;    Pr  —  1 ; 

Char,  of  Comb.  Prismatic. 

Combinations.   I.  P.  Pr  +  1.  P  -|-  od.  Pt  +  od. 
Braunsdorf,  Saxony. 
a.  P  —  00.    P.    i^r  +  1.    P  +  oo.     f  r  +  oo. 

Leogang,  Salzburg, 
a  P  ~  QD.     P  —  1.    p.    P  +  00.    i^r  +  00. 

Leogang. 
4.  P  —  oo.      P—  1.    P.     i^r  -I-  1.    P  +  oo. 
ft  +  oo.     Fig.  S8.     Leogang. 

Cleavage.  P  -f  oo  rather  perfect ;  ^r  -|-  1  less 
€asilj  obtained.  Faint  traces  of  cleavage  ob- 
servable in  the  direction  ofPr  +  oo,  or  at  least 
small  conchoidal  fracture.  Fracture  in  other 
directions  uneven.  Surface,  P  —  oo  often  rough, 
though  even,  and  streaked  parallel  to  the  edges 
of  combinations  with  f  r  +  1.  P  +  oo  deeply 
streaked  in  a  horizontal  direction,  and  hence 
often  curved  (barrel-shaped  prisms).  The  py- 
ramids and  horizontal  prisms  smooth  ;  P  some- 
times streaked  parallel  to  its  obtuse  terminal 
edges. 

Lustre  vitreous,  slightly  inclining  to  resinous  upon 
the  uneven  faces  of  fracture.  Colour  asparagus- 
green  and  apple-green;  pale  yeUowish-brown, 
yellow  and  grey ;  white.  Streak  white.  Trans- 
parent ...  translucent. 

Brittle.  Hardness  =  8-6.  Sp.  Gr.  =  3-606,  the 
variety  in  adcular  crystals  from  Braunsdorf  near 
Freiberg. 


118  PHYfilOGRAPHY.  CLASS  II. 

Compound  Varieties.  Twin  crystals:  axis  of 
revolution  perpendicular,  face  of  composition  paral* 
lei  to  a  face  of  P  -f  Po.  The  individuals  generally 
continued  beyond  the  face  of  composition.  This 
compoation  is  very  nmilar  to  some  that  occur  in 
prismatic  Lime-baloide.  The  product  of  it  is  a  six- 
sided  prism,  having  four  edges  of  117°  Id'  and  two 
of  128°  SS'.  As  in  the  above  mentioned  species, 
particles  of  the  two  individuals  alternate  in  parallel 
layers  with  each  other.  Indistinct  globular  masses : 
surface  drusy,  composiUon  columnar.  Massive: 
composition  columnar,  the  individuals  generally 
straight,  long,  and  a  little  divergent ;  the  compo- 
sition is  seldom  gnmular. 

OBSEaVATIOKS. 

1.  Klap&oth  found  a  varietj  of  the  present  species  to 
consist  of 

Strontia  69*50. 

Carbonic  Add  SOrOO. 

Water  0-60. 

It  u  Sr  C*,  which  corresponds  to  70*16  of  Strontia,  and 
29*84  Carbonic  acid.  It  is  soluble  with  effervescence  in 
the  muriatic  and  nitric  acids ;  and  paper,  dipped  into  this 
solution  and  afterwards  dried,  will  burn  with  a  red  flame. 
It  melts  before  the  blowpipe  at  a  temperature  not  very 
elevated,  but  only  on  the  thinnest  edges.  It  intumesces, 
and  spreads  a  brilliant  light ;  the  flame  at  the  same  time 
assumes  a  reddish  hue.  It  is  dissolved  by  borax  with  a 
violent  ^ervescence  into  a  clear  globule. 

2.  The  repositories  of  this  species  of  Hal-bar  jte  are  me- 
tallic veins  traversing  primitive  and  transition  mountains 
either  containing  hexahedral  Lead-glance,  prismatic  Hal- 
baxyte,  &c  or  prismatic  ArsenicaL-pyrites,  riiombohednd 
Quartz,  and  other  species.    It  seems  also  to  occur  in  beds. 
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3.  It  WAS  first  discoTeied  at  Straatian  in  Argyleshire  in 
Scotland,  and  found  afterwards  at  Braunsdorf  in  Saxony, 
in  barge  crystals  at  Leogang  in  Salzburg,  and  also  in  Peru* 


2.   DI-PBISMATIC  HAL-BABYTE. 

Rhomboidal  Bary^te  or  Witherite.  Jah.  S^st.  VoL  II. 
p.  394.  Di-pnsniatic  Baryte  or  Witbente.  Man.  p. 
70.  Witbente.  Carbonate  of  Banrtes.  Pbill.  p.  182. 
Witherit.  Wern.  Hofim.  H.B.  III.  1.  S.  150.  Wi. 
tberlt.  Hausm.  III.  S.  1004.  Koblensauxer  Baryt. 
Leokh.  S.  613.  Baryte  carbonate.  Ha  "  t.  Traits, 
T.  IL  p.  SOS.  TabL  comp.  p.  13.  Xrait^  9de  £d«  T. 
II.  p.  25. 

Fundamental  form.  Scalene  four*sided  pyramid^ 
of  unknown  dimensions.     Vol.  I.  Fig.  9. 

Simple  forms.  P  — od  (o);  P;  P  +  oo(if)s3 
nsrSff Thill.;  J^r— l(a?);  JPr(F);jPr  +  l 
(*)•;  fr  +  oo(A). 

Char,  of  Comb.  Prismatic. 

Combinations.      1.  f  r.    P  +  od.    j^r  -)-  oo.    Sim. 
Fig.  9. 
2,  P.    ?r  +  1.    P  +  OD.    j?r  +  00. 
8.  P  — 00.    P.     ?r  +  l.    P  +  oo.    fr  +  OD. 
4.  f  r  —  1.     Pr.     ?r  +  1.     P  +  oo.    j?r  +  oo. 
Sim.  Fig.  23.    All  of  them  from  Anglesark, 
Lancashire. 

Cleavage,  f  r  +  oo,  P  +  go  and  ?r  +  1,  imper- 
feet;  the  last  of  these  difficultly  observed.  Frac- 
ture uneven.     Surface  of  P  +  oo  horizontally 


*  Inclination  of  these  prisms  to  ?r  +  eo  a  IWWy  116^  10^, 
and  145"*  W^  aocording  to  Phulips.    H. 
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streaked ;  that  of  j^r  -|- 1  parallel  to  the  edges  of 
combination  with  P. 

Lustre  vitreous,  inclining  to  resinous.  The  latter 
more  disdnct  in  the  fracture.  Colour  white,  ge- 
nerally yellowish,  approaching  to  orange>yelIow ; 
sometimes  passing  into  various  shades  of  grey. 
Streak  white.     Semi-transparent  •••  translucent. 

Brittle.  Hardness  =  SO . . . 3*5.  Sp. 6r.  =  4*801» 
a  white  semi-transparent  cleavable  variety. 

Compound  VarieHes.  Twin-crystals:  axis  of  re- 
volution perpendicular,  face  of  composition  parallel 
to  a  face  of  P  +  od.  The  individuals  ccmtinued 
beyond  it,  as  in  the  preceding  species.  Globular, 
tuberose,  reniform,  botryoidal  shapes:  surface 
^ugh,  uneven,  and  drusy  ;  composition  granular, 
often  strongly  coherent.  Massive  :  composition 
either  granular,  or  columnar ;  more  frequendy  the 
letter.    Sometimes  multifarious  composition. 

OBSERVATIONS. 

1.  According  to  Bucholz,  the  di-prismatic  Hal-bar^te 
consists  of 

Baryta  70*06. 

Carbonic  Acid  20-00, 

Water  0-33. 

Its  chemical  formula  is  Ba  C*,  which  corresponds  to  77*66 

•    of  barjta,  .and  22*34  of  carbonic  acid.    Before  the  blow* 

.    ]npe  it  decrepitates  slightly,  and  melts  easily  into  a  trans- 

.    parent  bead,  which  loses  its  transparency  on  cooling.    It 

"  is  soluble. with  effervescence  in  dilute  nitric  or  muriatic 

add. 

^\.  ^  2.  :It  occuti  in  veins  traversing  limestone,  which  rests 
upon  red  sandstone,  and  alternates  with  sandstone,  sUty* 
clay  and  coal  seams,  accompanied  by  prismatic  Hal-bih' 
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zyte,  which  generally  oocuxs  in  the  higher  parts  of  the 
veiiu,  hexahednd  Lead-ghmce  and  dodecahednl  G&rnet* 
blende,  with  deyeral  Lime-haloides,  and  other  species ;  it 
is  also  found  in  lead-veins  traversing  greywacke,  and  in 
irregular  beds  along  wHh  paratomous  lime-haloide  in  clajr 
slater 

3.  Large  quantities  of  this  species  axe  found  in  £ngland, 
in  the  counties  of  Durham,  Westmoreland,  Lancaster,  and 
Salop,  in  veins ;  also  near  Neuberg  in  Stiria  in  irregular 
beds.  It  has  been  mentioned  from  Hungary,  Salzburg, 
Siberia,  Sicily,  and  other  places,  where  it  seems  to  occur 
only  in  small  quantities. 

4.  It  is  a  violent  poison,  and  has  been  used  in  several 
parts  of  England  for  killing  rats. 

8.   PBI8HATIC  HAL«-BA&YT£. 

Prismatic  Baryte  or  Heavy-spar.  Jam.  Syst.  VoL  II.  p^ 
30&  Man.  p.  71*  Heavy  spar.  Sulphate  of  Baiytes. 
Phill.  p.  183.  Schwerspath.  Wern.  HofFm.  H.  B. 
III.  1.  S.  165.  Baryt.  Hepatit.  Haosic.  III.  S.  99L 
1000.  Schwefelsaurer  Baryt.  Lkovh.  S.  606.  Baiyte 
suliat^.  Haut.  Traits,  T.  II.  p.  295.  TabL  comp.  p. 
12.  Traits,  2de  £d.  T.  II.  p.  5. 

Fundamenta]  form.  Scalene  four-sided  pyramid. 
P  =  128«  23',  9V  26',  110«  44'.  Vol.  L  Fig. 
9.    R.  6. 

a  :  b  :  c  a  1  :  ^1*7045  :  ^0-6627. 

Simple  fwms.  P  —  gd  (At);  P  (z);  P  +  od  (n) 
=  106^  r ;  (Py  =  69"  9'*;  (P  +  (x>y  =  47^ 
49^;  (If  —  2)*  =74^64'f  ;  (f)*  =  54*^40'*; 


*  The  faces  of  these  pyramids  occur  with  parallel  edges  of 
combination  between  the  fiices  of  ;:  and  F ;  the  angle  given  is 
that  which  two  fiuses  will  produce,  if  enlarged  to  their  inter- 
section  over  the  face  M.    H. 

•f  This  edge  of  the  pyramid  possesses  the  same  incUnatioqi 
towards  the  principal  axis,  as  the  edge  of  1 13°  44'  in  (t^r  —  1)* 
(j^),  which  corresponds  to  the  obtuse  terminal  edge  of  the  fun* 
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(P  +  00)*  =  48"  «';  (Py  =  44^  Sff*; 
{P+  0D)'»=26"(y;  (py  =28" Sy*;  (f r  — 1)' 
(y)  =  119"  44',  128"  1',  88"  67',  (f  r)'  =  91* 
65'»;  (Pr  +  a>)»  (d)  z=:  77^*  27' ;  Pr  —  I  = 
116"  63';  Pr  (M)  =  78"  18';  |  Pr  +  1  (0 
=  6e"69';  Pr+  1=44»18';  Pr  +  oo  (*); 
Pr  (o)  =  106"  6';  Pr  +  oo  (P). 
Char,  of  Comb.  Prismatic. 

Combinations.       1.   Pr.      Pr  +  qd.      Fetobonya, 
Hungary. 
2.  Pr.     (Pr  +  oo)'.     Pr  +  oo.      Sim.  Fig.  8. 

Mies,  Bohemia, 
a.  Pr.     (Pr  +  oo)^     Pr  +  oo.      Sun.  Fig.  9. 
Freiberg,  Saxony. 

4.  Pr.  Pr.  P.  (Pr  +  QD)».  Pr+oo.  Fig. 
21.  Boya,  Auvergne. 

5.  p_a>.  fr.  Pr.  P.  (Pr+oo)'.  Pr+oo. 
Przibram,  Bohemia. 

6.  P  — 00.  Pr.  (Pr  — 1)».  Pr.  P.  P-j-oo. 
(Pr+oo)'.  (P+oo)*.  (P  +  oo)«.  Pr  +  Qo. 
Dufton,  Westmoreland. 

Cleavage.  Pr  and  Pr  +  oo  perfect  The  latter 
commonly  more  easily  obtained,  the  first  some- 
times interrupted.  P  —  oo  is  less  distinct,  still 
less  so  Pr  +  00.  There  are  sometimes  traces  of 
P  and  (Pr  +  oo)'.  Fracture  oonchoidal,  seldom 
observable.  Surface  in  a  few  examples  only, 
faintly  streaked.     The  same  faces,  which  in  oer- 


damental  form.    The  faces  of  {P  —  2)*  appear  as  truncations 
of  the  edges  between  y  and  P,    H. 
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tain  combinations  are  rough,  in  others  are  per- 
fectly smooth,  while  the  reverse  takes  place  in 
other  faces  ;  so  that  they  do  not  constantly  pre- 
sent the  same  appearances. 

Lustre  vitreous,  inclining  to  resinous.  Colour  white, 
prevalent ;  inclining  to  grey,  yellow,  blue^  red, 
or  brown.  Among  some  more  remarkable  tints, 
we  notice  smalt-blue,  pale  sky-blue,  and  almost 
indigo-blue ;  likewise  wood-brown  and  hair- 
brown.  Bright  red  and  yellow  colours  owing  to 
admixtures  of  hemi-prismatic  and  prismatoidal 
Sulphur.  Streak  white.  Transparent  • . .  trans- 
lucent. 

Brittle.  Hardness  =  30...  3-5.  Sp.  Gr.  =  4-446, 
a  white  crystallised  variety  from  Freiberg,  the 
same  from  the  measurement  of  which  the  above 
dimensions  of  the  crystalline  forms  have  been 
derived. 

Compound  Varieties.  Globules,  both  imbedded 
and  implanted,  also  reniform  shapes :  surface  drusy, 
uneven  and  rough,  composition  either  lamellar, 
generally  imperfect,  or  columnar,  the  latter  often 
very  thin.  In  the  reniform  shapes  the  curved  la- 
mellar particles  of  composition  consist  of  imperfect- 
ly straight  lamellar,  or  of  columnar  ones.  Massive : 
composition  as  in  the  imitative  shapes,  more  fre- 
quently distinctly  straight  lamellar  masses  are  ag- 
gregated in  a  granular  composition.  The  compo- 
sition is  sometimes  granular,  and  even  impalpable. 
Without  coherence  of  the  particles,  friable. 
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OB8EKVATIOK8. 

1.  It  cannot  excite  our  surprise  to  see  the  ▼arieties  of  a 
species,  which  are  so  numerous  as  in  prismatic  Hal-baryte, 
particularly  in  r^ard  to  composition,  variousLj  divided  in 
the  minendogical  systems  into  suh-species  and  kinds,  not- 
withstanding the  close  connexion  of  all  these  varieties  by 
immediate  transitions.  First  the  friable  varieties  were  se- 
parated from  the  rest  under  the  denomination  of  Earthy 
Heavy^par,  Among  the  crystallised  ones,  those  of  a  tabular 
appearance,  or  such  as  have  the  &ce  th:  +  oo  predominant, 
also  the  massive  varieties,  consisting  of  straight  lamellar 
particles  of  composition,  have  been  called  Straight  lamdiar 
Heavy^Spar^  while  Gramular  and  Compact  HeavySpar  ap- 
plied to  such  massive  varieties  as  consist  of  granular  or 
impalpable  particles  of  composition.  Prismatic  Heavy-Spar 
refers  to  crystals  in  which  the  faces  of  either  vertical  or 
horizontal  four-sided  prisms  form  the  most  prominent 
feature,  and  which  prisms  are  sometimes  aggregated 
in  massive  varieties,  consisting  of  longish  granular  par- 
ticles of  composition ;  columnar  Heavy-Spar  to  very  thin 
erystals  that  are  aggregated  longitudinally.  Implant- 
ed globular  or  renifonn  shapes,  also  massive  varieties, 
shewing  the  curved  lamellar  composition,  are  comprehend- 
ed under  the  denomination  of  the  Curved  lamellar  Heavy- 
Spary  sometimes  called  Fibrous^  if  the  composition  be  veiy 
delicate.  Radiated  Heavy-Spar  or  Bohgnete-Spar  is  a  par- 
ticular denomination  of  a  variety  of  this  species  in  imbed- 
ded globules,  consisting  of  columnar  partides,  generally  a 
little  broad  and  radiating  from  the  centre.  Some  mine- 
ralogists have  moreover  distinguished  Hepatite  {Baryte  tuU 
Jktte  Jttlde.  Hau  v),  (h*  thpse  varieties  which  develope  a 
hepatic  odour,  on  being  broken  or  rubbed  with  hard  bo- 
dies. Some  varieties  at  last  were  separated  from  the  rest 
on  account  of  their  being  more  or  less  decomposed,  and 
designated  hy  tlie  addition  of  that  word. 
>  All  these  distinctions  are  founded  upon  characters  which 
are  not  essentiaL  It  is  rendered  probable,  however,  by  s^ 
reral  observations,  that  the  species  of  priamatic  Hal-ba- 
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Tyte,  as  it  is  now  detenmnecl,  still  contains  the  Tarie* 
ties  of  several  other  species,  which  are  to  one  another  in 
a  similar  relation  as  the  different  species  of  the  genus 
Ume-haloide,  of  which  the  fundamental  form  is  a  rhombo- 
hedron,  or  those  of  the  genus  Feld«spar,  whose  forms  are 
hemi*  or  tetarto-  prismatic 

2.  Accorduig  to  Berthier,  the  prismatic  HaUbaryte 
consists  of 

Baryta  66*00. 

Sulphuric  Acid  $4-00. 
It  is  represented  bj  the  formula  Ba  S',  which  corresponds 
to  65*63  of  baryta  and  34-37  of  sulphuric  acid.  Several 
varieties  contain  substances  foreign  to  this  mixture,  which 
must  be  considered  as  impurities,  as  silica,  oxide  of  iron, 
alumina,  &c.  If  heated  too  quickly  before  the  blowpipe,  it 
decrepitates ;  but  is  difficultly  fusible.  Several  varieties 
emit  a  phosphorescent  light,  if  carefully  treated,  and  retain 
this  property  for  some  time  even  after  cooling.  In  the  in. 
terior  flame  it  assumes  a  burning  hepatic  taste.  Several 
coloured  varieties  lose  their  colour  on  being  exposed  to  heat. 

3.  Many  varieties  of  this  species,  but  more  particularly 
the  granular  and  compact  ones,  occur  in  beds  accompany- 
ing hexahedral  Lead-glance,  dodecahedral  Garnet-blende, 
&c. ;  others  are  found  in  iron-stone  beds,  along  with  pris* 
matic  Iron  ore,  and  brachytypous  Panichrose-baryte.  It  is 
frequently  met  with  in  veins,  in  rocks  of  various  ages, 
either  with  the  above  mentioned  species,  or  with  various 
cupriferous  minerals ;  also  with  Manganese-ores,  with  pris- 
matoidal  Antimony-glance,  and  hemi-prismatic  Sulphur. 
Almost  all  the  varieties  distinguished  by  mineralogical  au- 
thors have  been  found  under  these  circumstances.  Fibrous 
Heavy-^par  occurs  principally  in  iron-stone  veins ;  the  im* 
bedded  globular  masses  are  engaged  in  beds  of  clay. 

4.  Compact  Heavy-spar  occurs  in  the  Rammelsbexi^  near 
Goslar,  also  at  Clausthal  in  the  Hartz,  at  Freiberg  in 
Saxony,  and  at  Biegelsdorf  in  Hessia.  It  is  also  found  in 
Staffordshire  and  Derbyshire,  where  it  is  termed  Cawk* 
The  granular  variety  has  been  found  near  Frohnleithen  and 
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Peggau  in  Stiria ;  the  curved  lamellar  one  in  reveal  veins 
near  Freiberg  in  Saxony,  in  Derbyshire,  in  sandstone  and 
trap-rocks  in  Scotland.  Liarge  and  beautiful  crystals  have 
been  found  in  the  mines  of  Cumberland,  Durham,  and 
Westmoreland  in  England,  also  at  Fels5banya  and  Crem- 
nitz  in  Hungary,  at  Freiberg,  at  Marienbexff,  and  other 
places  in  Saxony,  at  Przibram  and  Mies  in  Bohemia, 
at  Roya  and  Roure  in  Auvei^^e,  &c.  Vexy  pure  masses 
of  considerable  dimensions  occur  at  HUttenbeig  in  Ca- 
rinthia,  in  iron-stone  beds.  Columnar  Heavy-spar  has 
been  found  in  the  now  abandoned  mine  of  Lorenz  Ge- 
gentrum  near  Freiberg,  and  the  varieties  of  prismatic 
Heavy-spar  in  various  localities  in  Saxony,  at  Przibram 
and  Mies  in  Bohemia,  in  Auvex^e,  &c. ;  fibrous  varie<« 
ties  are  known  from  Mies,  from  Leiningen  in  the  Pala- 
tinate, from  the  vicinity  of  l«iege  and  from  America  ;  the 
radiated  variety  chiefly  from  Monte  Patemo  near  Bologna. 
Crystals  of  the  present  species  have  been  artificially  ob- 
tained by  dissolving  sulpho-cyanuret  of  barium  in  sulphuric 
acid,  and  allowing  this  solution  to  be  slowly  decomposed 
by  the  influence  of  the  atmosphere.  The  cxystals  are,  ac- 
cording to  MiTscHERLiCH,  Similar  to  the  first  of  the 
above  mentioned  varieties,  that  is,  to  the  rhomboidal  prism 
of  1  OP  42' and  78'  18'. 

5.  Little  use  is  made  of  the  varieties  of  the  present  spe- 
cies. Pure  white  varieties  are  ground  and  used  as  a  white 
paint,  either  alone  or  mixed  with  white  lead,  which  cannot 
be  conndered  as  an  imposition.  If  associated  with  ores  of 
iron,  it  possesses  bad  influences  upon  the  process  of  ex- 
tracting this  metaL 

4.    P&ISMATOIDAL  HAL-BABYTE. 

Axifrangible  Baryte  or  Celestine.  Jak.  Syst  YoL  II. 
p.  423.  Prismatoidal  Baryte  or  Celestine.  Man.  p.  78. 
Celestine  Sulphate  of  Strontian.  Phill.  p.  187.  Zo- 
lestin.  Wern.  Hoffm.  H.  B.  III.  1.  S.  190.  ZSlestin. 
H AU  su.  I II.  S.  982.  Schwefelsaurer  Strontian.  Lxovh. 
S.  GOO.  Strontiane  sulfatc^e.  Hauy.  Traits,  T.  II. 
p.  313.  Tabl.  comp.  p.  14.  Traits,  2de  Ed.  T.  II.  p.  30. 
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Fundamoital  form.     Scalene  four-nded  pyramid. 
P  =  1280  S&,  89"  88',  11»>  85'.    Vol.  I.  Fig.  9. 

a :  b  :  c  »  1 :  sJl-^SeS  i  ^0*6111. 

Simple  forms,     P  — oo(i);    P(«);    (fr  — 1)' 
(y)  =  1180  14',  1260  29',  W  87' ;    (f  r  +  od)» 
(d)  =  78*  86';    (f  +  00)*  (I)  =  4*>  SC;   Pr 
(J^=:76o2';  Pr  +  oo(*);  Pr  (o)  =  103°  68' ; 
Pr  +  QD  (P). 

Char,  of  Comb.    Prismatic 

Combinations.      1.   Pr.     (Pr  +  oo)'.     Pr  +  qd. 
Sim.  Fig.  9.  Bristol. 

2.  Pr.  Pr.  (Pr  +  od)'.  Pr  +  qo.  Strontian 
island,  lake  Erie. 

3.  Pr.  P.  (Pr  +  (x>y.  Pr  +  ao.  Sim.  Fig.  17- 
Montecchio  near  Vicenza. 

4.  Pr.  Pr.  (Pr  —  1)'.  Pr  +  oo.  Lengthened 
in  the  direction  of  the  edges  between  Pr  and 
Pr  +  00.     Ghibesa,  Sicily. 

6.  Pr.    Pr.    P.    (f  r  +  qd)».    Pr  +  qd.      Sim. 

Fig.  21.     Lengthened  in  the  same  direction. 

Bex,  Switzerland. 
6.  Pr.     (Pr  —  ly.     Pr.     P.      (Pr  +  coy. 

(P  +  od)*.     Pr  +   qd.      Monte  Viale  near 

Verona. 
Cleavage.  Pr  +  ot,  highly  perfect ;  Pr  less  easily 
obtained,  and  often  interrupted  by  conchoidal 
fracture ;  P  —  qd  is  still  less  distinct,  and  only 
faint  traces  are  observable  parallel  to  Pr  -f  oo. 
Fracture  imperfect  conchoidal,  uneven.  Surface, 
P  —  CD  generally  rough ;  Pr  sometimes  streaked 
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parallel  to  the  edges  of  combination  with  P  and 
Pr;  Pr  +  00  streaked  horizontally.  For  the 
rest  as  in  the  preceding  species. 

Lustre  vitreous,  inclining  to  resinous,  sometimes 
also  a  little  to  pearly  upon  the  perfect  faces  of 
cleavage.  Colour  white  prevalent,  passing  into 
blueish-grey,  sky-blue,  and  smalt-blue.  Also 
reddish-white  and  flesh-red.  ^  Transparent  ... 
translucent. 

Brittle.  Hardness  =  9-0. .  .8-5.  Sp.  Gr.  =  8-868, 
a  white,  translucent,  cleavable  variety  from  the 
Tyrol. 

Compound  Varieties,  Imperfect  globular  shapes, 
surface  drusy,  composition  columnar.  Plates,  more 
or  less  thin  :  surface  rough,  composition  columnar, 
thin  and  parallel.  Massive :  composition  either 
lamellar,  and  aggregated  into  larger  granular 
masses ;  or  columnar,  generally  straight  and  diver- 
gent ;  or  granular,  the  individuals  being  of  vari- 
ous sizes.  Faces  of  composition  smooth,  rough, 
or  irregularly  streaked. 

OBSEEVATIONS. 

1.  The  subdivisions  in  the  present  species  are  very  ana- 
logous to  those  effected  in  the  preceding  one.  Tabular 
crystals  and  lamellar  oompound^masses  were  called  FoUatei 
Celettiney  others  of  columnar  crystallisations  and  composi- 
■  tions  prismatic  Cekttine.  Among  the  massive  varieties  were 
distinguished,  radiated  Cekttine,  consisting  of  thin  colum- 
nar compositions,  radiating  irom  a  centre,  JSbrout  CdetHne^ 
comprehending  the  thin  plates,  formed  by  delicate  colum- 
nar particles  of  composition,  and  compact  CcletHnCy  which 
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aeema  to  be  a  medumical  mixture  of  prismatoidai  Hal- 
harjte  and  rfaombohednl  lime-haloide. 

2.  The  chemical  composition  of  the  present  species  is^ 
aooording  to  Klaprotb, 

Strontia  66-00. 

Sulphuric  Add  42-oa 
According  to  Bcbzelius,  these  two  constituents  are  in  the 
proportion  of  66*36  :  43*64,  and  expressed  by  the  ibrmuia 
Sr  8*.  It  is  the  pure  sulphate  of  strontia,  onlj  accidental- 
ly mixed  with  a  small  quantity  of  sulphate  of  baryta,  oxide 
of  iron,  silica,  lime  or  water.  Before  the  blowpipe  it  de< 
crepitates  and  melts,  without  perceptibly  colouring  die  flame, 
into  a  white  firiable  enameL  It  loses  its  transparency  on 
being  heated,  and  acquires  a  caustic  taste,  different  from 
that  of  prismatic  Hal-baryte,  if  exposed  to  heat  under  the 
same  circumstances.  Beduoed  to  powder  it  phosphoresces 
upon  red  hot  iron. 

3.  In  grey  wacke  this  species  occurs  but  rarely ;  more  fine- 
quently  it  is  met  with  in  modem  limestone,  sandstone,  and 
trap  rocks,  in  single  kidney-shaped  maaiies,  of  various  sices ; 
also  in  larger  masmve  concretions,  and  in  vesicular  cavities 
of  amygdaloidal  rocks.  It  is  often  associated  with  prisma^ 
toidal  Gypsum-haloide  and  prismatic  Sulphur  in  beds  in 
gypsum  locks,  and  occurs  by  itself  in  thin  seams  in  marl, 
alternating  with  clay  and  prismatoidal  Gypsum-haloide. 

4.  Beautifti]  crystals  of  a  prisnuitic  shape  and  massive 
columnar  varieties,  occur  in  the  sulphur  mines  of  Sicily ; 
abo  under  the  same  circumstances  at  Bex  in  Switzerland, 
and  Conil  near  Cadiz  in  Spain.  Tabular  crystals  and  la* 
mellar  compontions  are  found  in  beautiful  varieties  at 
Monte  Viale  nesr  Verona,  and  in  the  Bristol  Channel  in 
England.  Magnificent  crystals  have  been  brought  from 
Strontian  island,  in  LAke  Erie  in  North  America.  Fine 
varieties  occur  in  the  Seiseralpe  in  the  TyroL  The  blue 
varieties,  in  greywacke,  have  been  found  at  I.<eogang  in 
Salzburg ;  pale  blue  ones  occur  at  Meudon  near  Paris,  in 
fissures  of  chalk  flints.  It  occurs  besidej  in  several  parts 
of  Italy,  Germany,  England  and  Scotland,  Bni;;il,  &c.   The 
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blue  varieties  in  plates,  consisting  of  thin  columnar  compo- 
sition, are  found  at  Dombuig  near  Jena,  at  Frankstown  in 
Pennqrlvania,  and  in  France;  the  compact  Celestine  is 
a  product  of  the  tertiary  gypsum  of  Montmartie  near  Pa^ 
ris.  in  the  V icentine  It  is  yeiy  frequently  found  in  vesi- 
cular cavities  of  amygdaloidal  rocks. 

GbkusV.    LEAD.BARYT£. 

1.   DI-PBISMATIC  LSAD-BARYTE. 

Di-prismatic  Lead-Spar.  Jak.  Syst  VoL  II.  p.  S7(K. 
Man.  p.  81.  Carbonate  of  Lead.  Phill.  p.  338.  ' 
Schwarzbleierz.  Weissbleierz.  Bleierde.  Week.  Hofim. 
H.  B.  lY.  1.  S.  18.  21.  44.  Bleiweiss.  BleidchwSrze. 
Hausx.  III.  p.  1 107*  1111.  Kohlensaures Blei.  Leoith. 
&  840.  Plomb  carbonate.  Hauv.  Traits,  T.  III.  p. 
475.  TabL  comp.  p.  81.   Traits,  2de  Ed.  T.  III.  p.  365. 

Fundamental  form.  Scalene  four-dded  pyramid. 
P  =  180°  (y,  108°  ay,  98°  IV.    Vol.  I.  Fig.  9. 

a  :  b  :  c  a  1  :  V  3*^865  :  ^  1-4047. 

Simple  forms.  F  —  (»(g);  P  —  1  (») ;  P  (0 ; 
P  H-  00  (P)  =  lOff  16';  {Pry  (v) ;  (f r  +  od)' 
(u)  =  69°  aff;  (Pr)'  (o)  ;  (Pr  +  od)'  (s)  = 
140°  16';  fPr  =  189°4T;  f r  (if )  ==  117° 
18';  I  ftr  +  «  (^)  =  Sr  IT;  fr  +  oo(0; 
Pr  +  1  (y)  =  61°  IS';  Pr+  qd  (A). 

Char,  of  Comb.  Prismatic. 

CofnUnations.  1.  P.  {Pt+  qo)'.  Mies,  Bohemia. 
2.  Pr.    (Pr  +  oo)'.    Sim.  Fig.S.    Nertschinsk, 

Siberia. 
8.  Pr.   (Pr  +  oo)'.    Pr  +  ».    Sim.  Fig.  9.   Jo- 

hanngeorgenstadt,  Saxony. 
4.  Pr.    P.    (Pr  +  (»)».     (Pr  +  qo)».     Pr  +  qd. 
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The  individuals  in  Fig.  8&     Bleiberg,  Ca- 

rinthia. 
6.  fr.  P.  I  ftr  +  2.    (fr  +  oo)».    (Pr+  od)». 

Pr  +  CD.  Fig.  81.  Johanngeorgenstadt 
6.  P  — OD.   P  — 1.    fr.   P.    (fr)».    |fr  +  2. 

JPr+l.  (Pry.  P+  00.  (fr+OD)».  (Pr+  <»)'. 

f  r  +  OD.  ftr  +  OD.  Fig.  169.  Leadhills.* 
.Cleavage,  l^r  and  (l^r  +  od)'  often  perfect,  gene- 
raUy  interrupted  by  conchoidal  fracture.  Traces 
of  ?r  +  QD  and  (Pr  +  od)'.  Fracture  conchd^ 
dal.  Surface,  P  sometimes  streaked  parallel  to 
the  edges  of  combination  with  (^r  +  oo)'  or 
with  Pr;  j^r  +  od  almost  always  streaked,  ver- 
tically and  at  the  same  time  also  horizontally, 
the  latter  however  less  deeply. 
Lustre  adamantine  passing  into  resinous.  The 
former  is  often  metallic,  if  the  colours  be  dark. 
Very  thin  crystals,  and  columnar  compositions  of 
them  often  possess  pearly  lustre.  Colour  white 
prevalent,  passing  into  yellowish-grey,  ash-grey, 
and  smoke-grey,  or  even  into  greyish-black. 
Sometimes  tinged  green  or  blue  by  several  spe* 
des  of  the  order  Malachite,  Streak  white. 
Transparent  •••  translucent 
Rather  brittle.  Hardness  =:  8-0... 8*5.  Sp.  Gr. 
=  6'465  of  a  white  translucent  variety.  . 

Compound   VarieHes.     Twin-crystals:    axis  of 


*  A  crjstal  of  this  finm  is  preaenred  in  the  collecti<m  of  Mr 
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revolution  perpendicular,  face  of  composition  par- 
allel to  one  of  the  faces  of  Pt.  The  composition  is 
often  repeated,  not  only  in  parallel  laminte,  as  in 
prismatic  Lime-haloide,  but  likewise  parallel  to  both 
the  faces  of  i^r.  The  individuals  are  generally  con- 
tinued beyond  the  face  of  composition.  Thus  are 
formed  the  well  known  star-like  compound  crystals 
of  the  present  species,  as  represented  in  Fig,  88. 
Massive :  composition  oflen  granular,  or  even  impal- 
pable, and  strongly  connected ;  more  rarely  co- 
lumnar. Faces  of  composition  rough,  or  longitu- 
dinally or  irregularly  streaked. 

OBSERTATIOirS. 

1.  The  tpecies  distinguished  bj  mineralogists  within  the 
varieties  of  di-prismatic  Lead-barjte,  are  White  Lead^Spar, 
Black  Lead-Spary  and  Earthy  Lead-Spar.  The  hist  of  these 
comprehends  impalpable  compositions^  often  mixed  with 
daj,  silica,  oxide  of  iron,  &c,  and  thence  variously  co- 
loured. It  is  fiirther  named  indurated  or  friable,  agreeably 
to  the  state  of  coherence  of  its  particles.  The  other  two 
are  distinguished  only  in  colour,  so  that  those  whose  c<dour 
is  not  black  are  called  wJnte  lead-spar,  while  the  rest  forms 
the  black  lead-spar.  The  Tarieties  of  the  latter  are  gene- 
rally less  perfectly  formed  than  those  of  the  former,  which, 
like  the  colour,  seems  to  be  a  consequence  of  mere  acciden- 
tal circumstances  in  their  formation. 

2.  A  Variety  of  the  present  species  has  yielded  to  Klat- 

KOTH, 

Oxide  of  Lead  82*00. 

Carbonic  Acid    16-00. 

Water  2-00. 

It  is  expressed  by  the  formula  Pb  C',  which  conesponds 
to  83-52  oxide  of  lead,  and  16-48  carbonic  add.  The  black 
varieties  are  said  to  contain  a  small  proportion  of  carbon. 
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It  e£ferve8ces  in  dilute  nitric  acid,  and  is  easily  soluble. 
Before  the  blowpipe  it  decrepitates  and  changes  its  colour 
into  yellow  and  red ;  if  properly  managed,  it  yields  a  glo- 
bule of  metallic  lead.  Reduced  to  powder  and  thrown 
upon  ignited  charcoal,  it  emiU  a  phosphorescent  li^t 

3.  Among  the  species  of  the  present  genus  the  di-pris- 
matic  Lead-baiyte  is  that  most  commonly  found  in  nature. 
It  occurs  in  veins  and  beds  in  yarious  classes  of  rocks,  ac- 
companied chiefly  by  hezahedral  Lead-glance,  several  spe- 
cies of  Baryte  and  Malachite,  Iron-pyrites,  dodecahedral 
Gamet-blende,  octahedral  Fluor-haloide,  and  other  species. 
Crystallised  varieties  are  more  generally  found  in  higher 
levels  of  veins,  like  other  species  of  the  present  genus. 

4.  Beautiful  crystallised  and  other  varieties  of  the  di- 
prismatic  Lead-baryte  are  found  in  various  mining  dis- 
tricts of  Saxony,  particularly  at  Johanngeox^nstadt ;  at 
Oausthal  and  Zellerfeld  in  the  Hartz ;  at  Freibux^  in 
Brisgaw;  at  Tamowitz  in  Silesia;  at  Mies,  Przibram, 
and  other  places  in  Bohemia,  at  Bleiberg  in  Carinthia,  in 
France,  and  many  other  countries  of  the  European  conti« 
nent.  Splendid  crystals  have  been  brought  from  the 
Baurian  mountains  in  Siberia,  on  the  frontiers  of  China ; 
fine  varieties  are  found  at  Wanlockhead  and  LeadhiUs  in 
Scotland,  in  the  mines  of  Cumberland  and  Durham,  at 
Wheal  Crenver  in  Cornwall,  &c  The  localities  of  Black 
Liead-spar  Mxe  Fieiherg  and  Zachopau  in  Saxony,  and 
LeadhiUs  in  Scotland.  Earthy  Lead-spar  occurs  in  Poland, 
Silesia,  Siberia,  in  the  district  of  Eiffel  in  Germany,  &c 

6.  If  found  in  considerable  quantities,  the  present  spe- 
cies is  usefully  employed  as  an  ore  of  lead.  It  is  the  most 
important  species  in  this  respect  after  the  hexahedral 
Lead-glance,  with  which  it  generally  is  found  and  melted 
together. 

S.    BHOMBOHSDEAL  LEAD-BABTTE. 

lUiomboidal  Lead-Spar.  Jam.  Sy st  Vol.  II.  p.  869. 
Man.  p.  85.     Phosphate  of  Lead.  Arseniate  of  Lead. 
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PHiLL.p.344.34ft.  BniUiible]erz.GrUiibleierz.WcEir. 
Hoffm.  H.  B.  IV.  1.  S.  15.  27.  Pyromorpjiit.  Trau- 
blenblel  Hausm.  III.  S.  1090. 1093»  Phospbonauxet 
Bleu  Leokh.  S.  236.  Plomb  phosphate.  Hau t.  TraiU, 
T.  III.  p.  490.  TabL  comp.  p.  82.  l^t^,  2de  £d.  T.  IIL 
p.  386. 

Fundamental  form.  Rhombohedron.  R  =  88^  9ff. 
Vol.  I.  Fig.  7.    R.  G. 

Simple fbnns.  R— oo(o);  R;  — R;  R+  oo 
(g);  l?(P.s)  =  H»  19f,80^*4fi  P  +  1; 
P  +  2;    P  +  00  (n). 

Char.ofComb.X>i.rhombohedraL  2(R)=13P5^ 
IIP  48^. 

Combinations.     1.  R  —  od.     P  +  oo.     Przibram, 
Bohemia. 
2.  R— 00.  P.  P  +  oo.  Sim.  Fig.  118.    Zschop- 

au,  SaxcNij. 
8.  R  —  00.    P.    R  +  00.    P+oo.    Freiburg, 
Baden. 

Cleavage.  P  imperfect  and  interrupted.  Traces 
of  P  +  00.  Fracture  imperfect  conchoidal,  un- 
even. Surface,  P+oo  almost  always  horizon- 
tally streaked,  and  often  uneven.  Owing  to 
these  stri«,  the  prisms  are  often  barrel-shaped, 
or  contracted  at  the  ends  of  the  prisms.  R  —  oo 
rough,  and  often  excavated. 

Lustre  resinous.  Colour,  generally  green  or  brown. 
There  is  an  uninterrupted  series  from  various 
shades  of  white  through  siskin-green,  asparagus- 
green,  grass-green,  pistachio-green,  olive-green, 
oil*green;    wax-yellow,    honey-yellow,   orange- 
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yellow;  aurora-red,  hyadnth-red ;  hair-brown, 
cloye-brown ;  pearl-grey  and  ash-grey.  Streak 
white,  sometimes  inclimng  to  yellow.  Semi« 
transparent.*. translucent  on  the  edges. 
Brittle.  Hardness  =  8-6  • . .  40.  Sp.  6r.  =  7*098, 
of  a  green  variety  from  Zschopau. 

Compound  Varieties.  Globular,  reniform,  bo- 
tryoidal,  fruticose  shapes:  compo^tion  columnar; 
faces  of  composition  rough,  irregularly  streaked, 
^Idom  smooth.  Massive  :  composition  columnar, 
or  granular;  the  latter  in  most  cases  strongly 
coherent 

OB8EBVATIOV8. 

1.  The  preceding  general  description  refers  to  the  va- 
TietieB  in  which  phosphate  of  lead  has  heen  found  to  form 
the  greatest  proportion  in  the  constituent  parts.  The 
angles  were  measured  in  minute  splendent  crystals,  of  a 
green  colour  from  Brisgaw,  a  yariety  of  which  the  specific 
gravity  is  given  s  6*9111  hy  Haut.  The  variety  from 
Johanngeoi^nstadt  in  Saxony,  which  consists  of  arseniate 
of  lead,  yielded  by  measurement  the  lateral  edge  of  the  py- 
ramid P  s  79°  4(K,  from  which  the  terminal  edge  follows 
s  142*^  39^,  and  a  B  ^4-696.  It  seems  therefore  that  it 
will  be  necessary  in  future  to  consider  it  as  a  particular 
species,  different  from  rhombohedral  Lead-baxyte.  The 
crystalline  varieties  are  much  the  same  in  both  these  sub- 
stances; thus  P.  P  +  00,  (Fig.  11709  and  R  —  ee.  P. 
2  (B).  R  +  00.  P  +  00  have  been  found  at  Johansgeor- 
genstadt.  The  faces  2(11)  are  uneven,  and  P  +  1,  and 
particularly  P  +  oo,  which  occur  in  the  same  variety,  are 
rough.  Twin  crystals  have  been  found  joined  in  a  &ce 
perpendicular  to  one  of  the  terminal  edges  of  P.  The 
specific  gravity  is  as  7'208. 
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Fannarly  two  spedes  used  to  b^  dittinguiahed,  tbe 
Green  and  Brown  Lead-Spar^  merel j  according  to  the  shades 
of  colours,  which,  however,  as  in  rhombohedral  Emerald, 
or  other  well  determined  species,  form  but  one  uninter- 
rupted species,'  in  which  only  arbitrary  limits  can  be  fixed. 
Green  Lead-sparxeferred  to  varieties  of  green  or  greenish 
colours,  while  Brown  Lead-spar  comprehended  those  in 
which  the  colours  approached  more  to  brown  tints.  What 
has  been  called  Blue  Lead  possesses  the  shape  of  the  ciys- 
tals  of  the  present  species,  the  substance  of  which  has  been 
replaced  by  hezahedral  Lead-gUnce.  There  are  varieties 
of  Blue  Lead,  which  consist  of  rhombohedral  Lead-baiyte 
of  a  dark  blueish-grey  colour. 

S.  In  two  varieties,  one  of  a  brown  colour  firom  Huel- 
goet,  the  other  a  green  one  from  JZschopau  in  Saxony^ 
Klapkoth  found  the  following  ingredients : 

Oxide  of  Lead    78*08  78-40. 

Phosphoric  Acid  19*73  18-37. 

Muriatic  Acid       1*65  1«70. 

Oxide  of  Iron       0-00  0-10. 

The  prbjportion  of  oxide  of  lead  and  phosporic  add,  cor- 
responding to  the  formula  Pb*  P«,  is  that  of  79*27 :  20*73. 
Two  spedmens  containing  arsenic  acid,  yielded  to  Ross, 

Oxide  of  Lead    77*50  77'50. 

Phosphoric  Acid    0*00  7*50. 

Arsenic  Add        19*00  12-50. 

Muriatic  Acid       1*53  l*5a 

Oxide  of  Iron       0*25  0-00. 

The  rhombohedral  Lead-baryte  is  soluble  without  efierves* 
cence  in  heated  nitric  acid.  Before  the  blowpipe  it  melts 
by  itself  upon  charcoal,  and  the  bead  assumes  a  polyhedral 
form  of  a  dark  colour.  In  the  interior  flame  the  globule 
becomes  blueish,  in  the  moment  of  crystallisation  it  is  lu- 
minous, and  the  faces  become  laiger.  The  form  itself  has 
not  been  accurately  examined ;  it  seems  to  consist  of  several 
crystalline  individuals. 
3.  The  varieties  of  the  present  species  occur  chiefly 
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in  vcini,  particularlj  in  their  higlier  levds,  in  Tarioiu 
SDcks,  but  they  aie  also  found  in  bed&  tTpon  reins  thej 
axe  iccompanied  by  hexahedral  Lead-glance,  and  yazioua 
species  of  the  genus  Lead-bazyte,  by  prismatic  Hal-bazyte» 
dodecafaedral  Gamet-Uende,  octahedral  HuerJudoide, 
xfaomboliedral  Quartz,  Ac;  sometimes  also  by  different 
eies  of  silver,  &e. 

4*  Finely  crystallised  and  other  Tarieties  are  found  at 
Zscfaopau  and  other  places  in  Saxony,  Prtibram,  and  Mies 
in  Bohemia,  Freiburg  in  the  Brisgav,  in  Hungary,  in  the 
Hartz,  St  Poullaoaen  and  Huelgoet  in  BrHtaoy,  at  Lead* 
hills  and  Wanlockhead  in  Scotland,  in  Cornwall,  and  in 
seyeral  counties  of  the  north  of  England.  The  finest 
CiystaUised  vaxietiea  of  the  arseniate  of  lead  ooetir  at 
Johanngeorgenstadt  in  Saxony,  hi  silver  veins. 

8.   HKMI^FIIISMATJC  ZJ^AJy-BARYTJL 

Prismatic  Lead-Spar,  or  Sed  Lead-Spar.  Jajc  Syst. 
VoL  11.  p.  366.  Hemi-prisroatic  Lead-Spar,  or  Hed 
Lead-Spar.  Man.  p.  87*  Chromate  of  Lead.  Phill. 
p.  349.  B4>thbleierz.  Weak.  Hoffm.  H.  B.  IV.  1.  S.  33. 
Kallochrom.  Hausm.  IIL  S.  i084.  Chromsaures  BleL 
LxoNH.  S.  246.  Plomb  chromate  Hauv.  Traits, 
T.  IIL  p.  467*  TabL  comp.  p.  81.  Trait^  2de  £dr 
T.  IIL  p.  367- 
6onBT.  Ann.  des  MineSi  T.  IIL  p.  481* 

Ftmdamental  form.    Scalene  four^sided  pyramid. 

P  =  {lOr  SO'}'  ^09"  8'''»  ^0^^  ^^'-  IncUna. 
tion  of  the  axis  =:  IS""  SO"  in  the  plane  of  the 
abort  diagooaL    YoL  I.  Fig.  41.  Ap« 

'  a  :  b  :  c  :  d  oi  4*62  :  4*82  :  5-02  :  1. 

Silbplefonna.  P-oo(P);  ±|U}=  {{^^3?}? 
F  +  06  (^  =  98»  4(K;  — ^J^ ;    (f  r  +  »>» 

X 

▼OL.  11. 
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r=  Se*  T;  (Pr  +  06)»  =  129f  4(y»;  +^{*'} 

V;  ftr  +  1  (i^)  =  68"  8';  f  r  +  QD  (g). 
-Char,  of  Comb.  Hemi-prismatic.    Indinatioa  of 
'     P  —  ooainPr  +  ae=:  lOS*  90',  of  P  —  oo  on 
'     P  +  00  =  99»  11'. 

P 

.Combinatkms.    1.  —  P  +  od.  (^r+  od)^«  Haut. 
Fig.  53. 

«  «         2  se 

P  +  00.    (f  r  +  oo)».    f  r  +  00.    Pr  +  oo. 

Fig.  170.  -f-    All  of  them  from  Bereaof, 

Cleavage.  .  P  +  od,  pretty  eadly  observable,  ^  +  oo 

and  Pr  +  00  Indistinct.     None  of  them  perfect. 

'    Fracture  small  conchoidal,  uneven.   Surface,  the 

prisms  parallel  the  axis  streaked  in  the  direction  of 


•  Four^cled  prisms  of  6A'*  36'  and  of  120''  41'  are  quoted 
^T  Messrs  Haut  and  Soest.  They  are  represented  bj  th« 
s^<ns  (Ft  -I-  e»V  and  (Pr  +  •)*.    H. 

f  In  the  cabinet  of  Mr  Allak.    H. 
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P 

that  line^  oflen  very  considerably ;  ~  sometiines 

faintly  streaked  parallel  to  the  edges  of  combina- 

Pr  -I-  2 
tion  with  P  +  » ;  — -^- —  generally  curved. 

The  faces  are  almost  always  smooth  and  shining. 

Lustre  adamantine.  Colour,  various  shades  of  hy- 
acinth red.  Streak  orange-yellow.  Translucent, 
sometimes  only  on  the  edges. 

Sectile.    Hardness  =  a-6  ...  80.    Sp.  Gr.  =  6004. 

Compound  Varieties.    Massive :  compoation  im- 
perfect columnar  or  granular. 

OB8ERVATIOK8. 

1.  According  to  Pfaff,  the  hemi-priAmatic  Lead-baryte 
consists  of 

Oxide  of  Lead  68*00. 
Chromic  Acid    32-00. 

Its  chemical  formula  is  Fb  'Ch,  agreeing  with  68*16  of 
oxide  of  lead,  and  31*85  of  chromic  acid.  Before  the  Uow- 
pipe  it  becomes  black  and  dtorepitates  if  quickly  heated ; 
it  may  be  melted,  however,  into  a  shining  slag,  containing 
globules  of  metallic  lead.  It  colours  glass  of  borax  green, 
is  soluble  without  effervescence  in  nitric  add,  and  pro- 
duces a  yellow  solution. 

2.  It  has  been  found  particularly  in  Siberia,  where  it  oc- 
curs in  the  neighbourhood  of  Beresof,  in  narrow  veins, 
traversing  a  rock,  the  true  nature  of  which  is  not  yet 
known,  accompanied  by  hexahedral  crystals  of  Iron-pyrites, 
generally  in  a  state  of  decomposition,  also  by  hexidiedral 
Lead-glance,  rhombohedral  and  di-prismatic  Lead-baryte, 
sometimes  also  by  hexahedral  Gold.  In  Brazil  it  is  met; 
with  in  sandstone,  probably  under  similar  circumstances. 
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4.    PYRAMIDAL  LEAD*BABYTE. 

Pjramidal  Lead-Spar.  Jam.  Sjst.  YoL  II.  p.  362.  Man. 

g.  SB,  Moljbdateof  Lead.  PHiLL.p.348.  Gelb- 
leierz.  Webn.  Hpffm.  H.  B.  IV.  1.  S.  36.  Bleigelb. 
Hausk.  III.  S.  1 101.  Molybdansaures  Blei.  Leoith. 
S.  249.  PloAib  moljbdatl.  Haut.  Trait^,  T.  III. 
p.  49&  TabL  comp.  p.  83.  Traitd,  2de  £d.  T.  III. 
P-387- 

Fundamental  form.  Isosceles  four-sided  pjrramid. 
P  =  99«  40',  18P  86'.    Yol.  I.  Fig.  8.  B.  G. 

a  »  V^*9484. 

Simple  forms.  P  —  oo  (a) ;    P  —  8  (c)  =  128*  y, 

76*28';  P  — 1(e)  =  106*44', llS^r;  P(P), 
Bleiberg,  Carinthia;  i^  P  _  8  (i)  =  180- 
ir,7S»T;  ^^P  — 2(d)  =  118*26',  92°  48'; 
P  +  oo;  [P  +  oo];  [(P  +  oo)^]. 

Char,  of  Comb.     Pyramidal. 

Combinations.     1.  P  —  qd.     i^  P  —  3.    Fig.  92. 
Annaberg,  Austria. 
2.  P  —  or.  P  —  8.  Bleiberg,  Carinthia. 
8.  P  -—  QD.  p.  Windisch  Kappel,  Carinthia. 
4.  p_  OD.  i^P  — 8.  P  — 8.  Fig.94.  Blei- 

berg. 
6.  P—  00.  i^--p_3.p.   Fig. 98.  Annaberg. 
a  JL>^p_3.    i^P  — 2.    P  — 1.   P.  Fig. 
95.  Bleiberg. 

Cleavage.  P  very  smooth,  but  often  interrupted 
by  Gonchoidal  fi'acture.  P  —  oo  and  — --  P  —  8 
less  distinct  and  not  observable  in  every  indivi- 
dual. Fracture  conchoidal,  generally  imperfect. 
Surface,  P  —  oo,  and  particularly  P,  also  several 
forms  not  enumerated  above,  smooth,  F  — -  oo 
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aometimes  striated  parallel  to  the  edges  of  com- 
bination with  P.  P  —  8  commonly  rough, -4^ 
P  _  3  often,  P  —  1  and  [P  +  od]  always 
rough;  P  +  oo  and  [(P  +  od)^]  smooth,  but 
curved,  so  that  if  they  occur  together  in  a  crys- 
tal, they  are  joined  without  produdng  a  distinct 
edge  between  them. 

Lustre  resinous.  Colour  generally  wax-yellow; 
passing  into  siskin-green  and  olive-green,  also 
into  orange-yellow,  yellowish-grey,  and  greyish- 
white.  Streak  white.  Semi-transparent,  trans- 
lucent on  the  edges. 

Brittle.  Hardness  =  SO.  Sp.  Gr.  =  6760, 
orange-yellow  crystals  from  Annaberg  in  Austria. 

Compotmd  Varieties.  Massive,  composition  gra- 
nular, of  various  sizes  of  individuals,  and  firmly 
coherent. 

OBSERVATIONS. 

1.  The  pTramidal  Iiead-bai7te,  according  to  Kxaproth 
and  Hat  CHE  TT,  consists  of 

Oxide  of  Lead  64*42  68*40. 

MoljbdicAcid  34*25  38*00. 

Oxide  of  Iron  0*00  2*08. 

SiUca  0-00  0*28. 

The  chemical  formula  is  Fb  Mo*,  which  ia  equivalent  to 
80-86  oxide  of  lead,  and  39*14  molybdic  acid.  It  is  with 
difficulty  and  slowly  soluble  in  adds.  Before  the  blowpipe 
'  it  decrepitates  briskly,  and  assumes  a  darker  colour,  which, 
however,  again  disappears.  Alone  upon  charcoal  it  melts, 
is  absorbed  by  it,  and  leaves  behind  some  reduced  globules 
of  metallic  lead. 

2.  The  varieties  of  this  species  are  found  in  beds  and 
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veins  in  newer  limestone,  with  oies  of  lead  and  zinc,  alte 
with  rfaombohedral  Iime*haloide ;  it  is  seldom  m^t  with 
in  primitive  rocks,  associated  with  the  same  species,  or 
also  with  hemi.prismatic  Habroneme-malachite.  ^- 

3.  It  occurs  in  many  of  the  lead  mines  of  Carinthia,  as 
at  Deutsch-  and  WincUsch-Bleiberg,  Windisch-Kappel,  &c., 
also,  and  likewise  in  limestone,  at  Annabeig  in  Austria.  It 
is  found  in  the  copper  mines  of  Rezbanja  in  Upper  Hungary, 
and  in  the  lead  mines  of  Pennsylvania  and  Massachusetts, 
and  at  Zimapan  in  Mexico,  in  compact  limestone.  Mi- 
nute crystals  of  an  almost  hyacinth*red  colour  have  lately 
been  discovered  at  Moldawa  in  the  Bannat,  and,  on  ac- 
count of  their  bright  red  colour,  considered  as  hemi-pris- 
matic  Lead-baryte. 

5.    PBI8MATIC  LSAI>-BABYTS. 

Tri-prismatic  liCad-spar,  or  Sulphate  of  Lead.  Jam.  Syst. 
VoL  II.  p.  359.  Prismatic  Lead-spar,  or  Sulphate  of 
Lead.  Man.  p.  89.  Sulphate  of  L.ead.  Phill.  p.  346. 
Vitriol-bleierz.  Webk.  HoflEsu  H.  B.  IV.  1.  S.  41. 
BleivitrioL  Hau  sm.  III.  S.  1 1 16.  Blei-VitrioL  Leonh. 
S.  232.  Plomb  sul&t^  Haut.  Tndt^,  T.  IIL  p.  508. 
TabL  comp.  p.  83.  Traits,  2de  £d.  T.  III.  p.  402. 

Fundamental  foim.  Scalene  four-sided  pyramid. 
P  =  128^  68',  89"  Sy,  111"  48'.   Vol.  !•  Fig.  9. 

R.  Gr. 

a  :  b  :  c  a  1  :  ^1*6936  :  /^0*6286. 

Simple  forms.  P  —  oo  (j?)  ;  P  —  1 ;  P  (*) ; 
(f r  —  2)'  ;  (f  r  —  1)»  ;  (fr  +  od)»  (R  F) 
=  78"  46';  (f  +  00)*  =  W  87;  fr  (0 
=  104^66';  fr  +  oo(n);  Pr(PJP")  =  7e"ir; 
Pr  +  00  (o). 

Char,  of  Comb.  Prismatic. 

Combinations.  1.  Pr.  (Pr  +  oo)'.  Parys  mine^ 
Anglesea. 
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a.  Pr.    P.     (f  r  +  00)'.     f  r  +  OP.    LeadhiUs, 

Scotland. 
,  8.  Pr.    P.    (Pr  +  coy.    (fr  +  oo)*.     Pr+OD. 

LeadhiUs. 
4.  Pn    Pr.    P.    (Pr  +  oo)».     Pr  +  oo.    Sim. 

Fig.  SI.    Mellanoweth,  Cornwall. 
6.  (Pr  —  2)^     Pr.     Pr.     P.      (Pr  +  »)». 

Anglesea. 
6.  P  — l.Pr.  (Pr— 1)'.  Pr.  P.  (Pr  +  oo)'. 

Pr  +  OD.     Si^en,  Prussia. 
Cleavage  Pr  and  Pr  +  qd,  imperfect  and  interrupt- 
ed, the  latter  rather  more  distinct.     Traces  of 
P  — -  00.   Fracture  conchoidal.    Surface,  F  —  1 
and(Pr— -8)'   uneven,  curved  and  almost  al- 
ways rough ;  the  faces  of  Pr  +  oo  and  the  verti- 
cal prisms  are  often  striated  parallel  to  the  axis, 
Pr  +  OD  in  a  horizontal  direction,  and  (Pr  —  1)' 
parallel   to  the  edges  of  combination   with  P. 
In  general  the  faces  are  smooth,  and  often  of 
high  degrees  of  lustre. 
Lustre  adamantine,  inclining  to  vitreous  or  resin- 
ous.    Colour  yellowish-,  greyish-,  or  greenish, 
white,   also  yellowish-,  smoke-,   and   ash-grey. 
Sometimes  faintly  tinged  green  or  blue.     Streak 
white.     Transparent  ...  translucent. 
Brittle.     Hardness  =  2-6  . . .  8.0.     Sp.  Gr.  =  6-298 
of  white  semi-transparent  crystals  from  Leadhills. 

Compound  Varieties,     Massive :  composition  la- 
mellar, also  granular  of  various  sizes  of  individu- 
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als.      Often  stion^y  connected.    Faces  of  oompo* 
ation  rough. 

OBSCKVATIOWB. 

1.  According  to  Strometer,  the  prismatic  Lead-baiyte 
*     consists  of 

Oxide  of  Lead  72-47. 

Sulphuric  Acid  26*09. 

Water  0-12. 

Hydrous  Oxide  of  Iron    0-09. 
Oxide  of  Manganese         0*06. 

Silica,  &c  0*51. 

••    ••• 

Its  composition,  when  pure,  is  expressed  by  Pb  S",  or  73-56 
oxide  of  lead  and  26-44  sulphuric  acid.  It  decrepitates  in 
the  flame  of  a  candle,  and  frequently  assumes  a  slight  red- 
dish tinge  on  the  surface.  Reduced  to  powder,  it  melts 
easily  before  the  blowpipe  into  a  white  slag,  which  ia  re- 
duced to  metallic  lead  by  the  addition  of  soda. 

2.  It  is  found  in  lead  and  copper  veins  traversing  day 
slate  and  greywacke  slate,  particularly  in  the  upper  parts, 
along  with  yarious  ores  of  lead  and  copper,  also  with  pris- 
matic Hal-baryte,  prismatic  Iron*ore,rhombohedral  Quartz, 
and  other  species. 

3.  Prismatic  Lead-bary  te  is  found  at  Leadhills  and  Wan- 
lockhead  in  Scotland,  Parys  mine  in  Anglesea,  MeUano- 
weth  in  Cornwall ;  also  at  Clausthal  and  Zellerfeld  in  the 
Hartz,  near  Freiberg  in  Saxony,  in  Baden,  in  the  mining 
district  of  Siegen  in  Prussia,  in  Spain,  Siberia,  and  the 
United  States  of  North  America. 


6.    AXOTOMOUS  LEAD-BABYTE. 

Plomb  carbonate  rhomboidaL  Bou&kok.  Cat  p.  343. 
Sulphato-tri.Carbonate  of  Lead.  Brooke.  Edinb.  PhiL 
Joum.  VoL  III.  p.  11&  Haisivoer.  Trans.  Hoy. 
Soc  £din.  YoL  X.  p.  217. 

Fundamental  form.     Scalene  four-sided  pyramid. 
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P  =  {JJ  JJ},  124°  5(y,  IQT  (y.     Inclination 

of  the  axis  =  0''  Sd'  in  the  plane  of  the  long  dia- 
gonal.    Vol.  I.  Fig.  41.     Haidingeb. 

a  :  b  :  c  :  d  a  120  :  95 :  54*5  :  1. 

Sunple forms.    P  —  oo  (a);  ^LTZI  (i)  =  14^23'; 

(Pr  — 1)»   r*i_/lll<'32').    .  (P— 2)* 
g Wf-\U1'    5'/'  - — ^ 

{l}={\^'t'h     (t^ +00)3=  1,90  4(y; 
(f  +  »)*  (d)  =  13»«  54' ;    +  iL:^{°  } ; 

Pr  —  2  (0  =  122"  20' ;      Pr  —  1  (m)  =  84° 
SCK ;  I  Pr  (ra)  =  62"  24'. 
Char,  of  Comb.     HemNprismatic'     Inclination  of 
P— (X)onPr+(»  =  90»  29';      of  P  r-  <x 
on  P  +  00  =  90»  14'. 

Combinations.     1.     P  —  00. —     —  — . 

2  2 

Sim.  Fig.  116. 
«p        ^       Pr  +  lP         P         Pr  +  1 

2        2  2  2 

p  4.  00.     f  r  +  00.     Sim.  Fig.  112. 

VOL.   IT.  K 
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(?  —  «)*        (ft  — 1)»        P      (?—«)• 

-  »  ■     ■       ■    «  — »  •  • 

9,  %  9t  ft 

Pr  —  2.      Pr  —  1.      I  Pr.       —  ?L±  J. 

P  — 1  (f— «)*  (Pr— 1)» 

2  2  2 

—  ?.   —  C^  —  ^)\    p  +  a,,    (f  +  00)4. 
2  2  -r  V     -r      7 

j?r  +  OD.    Fig.  171, 
Cleavage^  P  -—  oo,  highly  perfect,  and  easily  ob- 
tuned,  traces  of  P  -|-  od  and  ^r  -|-  oo.      Frac- 
ture oonchoidal^  scarcely  observable.     Surface, 
B  — -  00  very  smooth  and  even,  some  of  the  faces, 

*f  r  -4-  1 
particularly  — Z —  curved,  or  uneven. 

2 

Lustre  reunous,  inclining  to  adatiiantine,  pearly 
upon  P  *—  OD.  Colour  yellowish-white,  passing 
into  various  pale  grey,  green,  yellow,  and  brown 
tints*  Streak  white.  Transparent  ...  trans- 
lucent. 

Rather  sectile.  Hardness  =  2*5.  Sp.  6r.  =  6-266 
of  crystals  resembling  var.  1. 

Compou/nd  Varieties.  Twin-crystals  very  fre- 
quent ;  axis  of  revolution  perpendicular,  &ces  of 
compo»tion  parallel  to  one  of  the  faces  of  (t^  -|-  od)'. 
In  a  similar  composition,  the  variety  Fig.  171.,  in 
Mr  Allan^s  cabinet,  has  been  observed.    This 
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composition  often  takes  place  parallel  to  the  other 

face  also,    and  is  variously  repeated  in  parallel 

layers,  as  is  indicated  in  the  strias  visible  upofi  the 

terminal  plane.     The  portions  of  individuals  have 

their  terminal  planes  inclined  to  each  other  at  angles 

of  179**  IC  and  180°  Bff.     There  is  also  a  regular 

f  r 
composition  parallel  to  — •    Masmve:  composition 

lamellar  or  granular. 

OB8E&VATIOK8. 

1.  The  two  systems  of  coloured  riii||;8,  which  plates  of 
the  present  species  exhibit  in  polarized  light,  are  observable 
tnth  gttot  fadlitj.  They  had  been  discovered  by  Dr 
Brewsteb,  previous  to  the  exact  description  of  the  forms, 
as  belonging  to  the  hemi-prismatic  system.  Mr  Brooke 
has  called  in  question  the  accuracy  of  the  observations  in- 
dicative of  these  forms,  owing  perhaps  to  his  not  having 
examined  a  greater  number  of  the  different  crystalline 
varieties  of  the  species. 

2.  According  to  Berzelius,  100  parts  of  axotomous 
Lead-baryte  yield  by  analysis 

Carbonate  of  Lead  7M' 

Sulphate  of  Lead    30-0. 
with  traces  of  muriatic  acid  and  lime,  giving  an  excess  of 
1*1,  probably  owing   to    the   existence  of  a  subsalt  of 
lead  in  the  mineral,-  and  not  agreeing  with  the  definite 
proportions.  Professor  Irving  had  obtained  a  similar  result 
Mr  Brooke  had  obtained  three  atoms  of  carbonate,*  and 
one  atom  of  sulj^te  of  lead,  in  the  proportions  of  72'5  to 
27*45.    Before  th6  blowpipe  this  mineral  first  intumesces 
a  little,  and  then  becomes  yellow,  but  re-assumes  a  white 
colour  on  cooling.    It  effervesces  briskly  in  nitric  add,  and 
leaves  a  white  residue. 

3.  The  varieties  of  the  present  species,  and  among  them 
the  crystallisations  quoted  above,  occur  principally  at  I^ad- 
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hills  in  Scotland,  in  a  yein  traversing  grey-wacke,  aocom« 
panied  with  various  other  ores  of  lead.  Under  sLmilar 
circumstances  they  have  been  lately  brought  from  Spain. 

4.  Several  species  have  been  lately  discovered,  which 
win  probably  require  to  be  inchided  in  the  genus  Lead- 
baryte,  and  of  which  we  shall  here  give  a  short  notioe. 
These  are  the  SulphatO'CarbonaU^  the  Cupreous  Sul^uUo^ 
carbonatey  and  the  Cupreous  Sulphate  of  Lead^  determined  by 
Mr  Brooke,  the  HonMei  of  Weaker  and  Klaproth, 
and  another  compound  of  oxide  of  lead  and  chloride  of 
lead,  discovered  by  Berzelius,  and  described  without 
giving  it  a  name. 

i  SulphatO'Carbomite  of  Lead, 

Brooke,  Edin.  PhiL  Joum.  VoL  III.  p.  117*    Phill. 
p.  341. 

Hemi-piismatic  The  crystals  are  generally  oblique 
angular  four^ided  prisms,  with  curved  &ces,  terminated 
by  two  planes,  set  obliquely  on  the  obtuse  edges  of  the 
prisms,  but  producing  a  horizontal  edge  with  each  other. 
They  admit  of  cleavage  iinth  great  fiicility  parallel  to  a 
plane,  which  replaces  obliquely  their  acute  lateral  edges. 
There  are  two  less  perfect  cleavages  besides,  intersecting 
the  former  at  angles  of  about  120'*  46'  and  SS""  45'.  The 
inclination  of  the  axis  takes  place  in  a  plane  perpendicular 
to  the  perfect  plane  of  cleavage,  and  the  plane  of  inclina- 
tion has  traces  of  cleavage  parallel  to  it.  The  laminie 
resulting  from  cleavage  are  flexible,  like  pxisteatoidal 
Gypsum-haloide.  Lustre  adamantine,  inclining  to  resin- 
ous, pearly  upon  the  perfect  fiice  of  cleavage.  Colour, 
greenish-white  or  yellowish-white,  sometimes  inclining  to 
grey.  Streak  white.  Translucent.  Sectile.  Hardness 
K  2'0...2*6.    Sp.  Gr.  ss  6*8...7-0,  Brooke. 

According  to  Mr  Brooke,  it  consists  of  46*9  of  carbonate 
and  53*1  of  sulphate  of  lead.  The  effervescence,  while  dis- 
solving in  nitric  acid,  is  scarcely  perceptible.  It  is  found 
in  columnarly  aggregated  crystals  at  LeadhiUs  in  Scotland,    ' 
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with  varioua  other  species  of  the  genus  Le8d4Mryte.  It 
had  been  first  noticed  and  described  by  Count  Bouenok, 
as  a  yariety  of  di-prismatic  Lead-baryte. 

ii.  Cupreous  Sulphata-CarboiuOe  of  Lead. 

Brooke.   Edin.  FhiL  Joum.  YoL  III.  p.  117.    Fb,ii.l. 
p.  342. 

Prismatic  General  form  of  crystals,  a  broad  rectangu- 
lar four-sided  prism,  Sim.  Fig.  26.,  terminated  by  a  hori- 
zontal prism  Pr  (i),  of  QS*",  set  upon  the  broad  feces.  There 
occurs  also  a  horizontal  prism  in  the  direction  of  the  other 
diagonal,  of  143''  42^,  and  a  vertical  one,  of  109**,  inclined 
to  the  broad  &ce  7  at  an  angle  of  144^  3<K,  according  to 
]Mr  BaooKE,  and  various  fiices  of  scalene  pyramids  having 
one  of  their  edges  situated  like  the  horizontal  prism  of  95°. 
Cleavage  parallel  to  this  same  prism  i,  also  to  the  fkces  T 
and  JIf,  indistinct  Fracture  uneven.  Surfkce  streaked, 
the  vertical  prisms  parallel  to  their  own  intenections,  the 
inclined  faces  parallel  to  the  mtersections  with  Pr.  I^ustre 
reunous.  Colour  deep  verdigris-green ;  inclining  to  moun- 
tain-green, if  the  crystals  be  very  delicate.  Streak  green- 
ish-white. Translucent.  Bather  brittle.  Hardness  as  2*5... 
3*0.    Sp.  6r.  as  6-4,  about,  Brooke. 

Mr  Brooks  found  it  to  consist  of  55-8  of  sulphate,  32*8 
of  carbonate  of  lead,  and  11-4  of  carbonate  of  copper.  It 
occurs  at  Leadhills,  along  ivith  the  preceding  species.  It 
was  first  described  by  Mr  Sowerbt  as  green  carbonate  of 
copper. 

iiL  Cupreous  Sulphate  of  Lead, 

Brooke,  Ann.  of  FhiL  lY.  p.  117*  Fhili..  p.  347- 
Hemi-prismatic      A  combination  is  described  by  Mr 
BROOKE,consbtingofF— oi(Jlf).  ^^^j  *  J  -{xr3^}. 

Pr(b)  a  er  (K;  i^r  4*  00  and  Pr  4*  eo  C)*    The  angle  of  in- 
dination  of  F ..  oo  upon  &r  +  oo  is  »  96"*  45'.    The  incli- 
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nation  5f  the  axis  in  the  plane  of  the  long  diagonal  a  b'*  45^. 

Pr 
Cleavage  parallel  to  P — eo  very  perfect,  and  — 11.    Sur- 

face  generallj  smooth  and  shining,  some  of  the  fiices  rough. 
It  occurs  also  in  twin-crystals.  Lustre  adamantine.  Co- 
lour deep  and  beautiful  azure-blue.  Streak  pale-blue. 
Faintly  translucent.  Rather  brittle.  Hardness  s  3*5  ... 
3-0.    Sp.  Gr.  SB  6*30  ...  6*43,  Brooke. 

It  consists  of  74*4  sulj^te  of  lead,  18  'oxide  of  copper, 
and  4*7  water,  according  to  Mr  Bbooke.  The  locality  of 
this  species  is  Leadhills,  where  it  occurs  along  with  the  pre- 
ceding ones.  It  has  also  been  found  at  linares  in  Spain. 
It  was  discovered  by  Mr  Sowe&bt,  and  described  as  car- 
bonate of  copper  in  his  BriH^  Mineralogy^  IIL  6. 

iv.  Cameout  Lead, 

Corneous  Iiead.  Jam.  Syst.  VoL  II.  p.  388.  Man.  p.  468. 
Murio-carbonate  of  llead. 

PyramidaL  Combinations  like  Fig.  101.,  having  the  sum- 
mit replaced  by  a  plane  perpendicular  to  the  axis.  Incli- 
nation of  «  to  ^  Si  135%  Brooke.  Cleavage  parallel  to 
P  +  eo,  crofls-firacture  conchoidaL  Lustre  adamantine.  Co- 
lour white  and  pale  tints  of  grey,  yellow,  and  green.  Streak 
white.  Transparent... translucent.  Rather sectile.  Hard- 
ness below  3*0,  inferior  to  that  of  di-prismatic  Lead-baiyte. 
Sp.  Gr.  a  6-056,  Chenevix. 

According  to  Klaproth  it  consists  of  85*5  oxide  of  lead, 
8*5  muriatic  acid,  and  6-0  carbonic  acid.  Before  the  blow- 
pipe it  melts  quickly  into  a  yellow  globule^  which  becomes 
white,  and  crystallises  upon  the  surfiioe,  when  cooling. 
Upon  charcoal  it  is  reduced.  The  localities  of  this  mineral 
are  Matlock  in  Derbyshire,  Hausbaden  near  Badenweiler 
in  Germany,  and  Southampton  in  Massachusetts,  North 
America.  It  is  found  with  other  ores  of  lead,  with  octa- 
hedral Fluor-haloide,  prismatic  Hal-baryte,  &c. 
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V.  Pcritomoiu  Lea^haryte. 

A  new  ore  of  lead.  Berzelius.  Ann.  of  PhiL  XLIV. 
pu  154.    £din.  Joum.  of  Science,  VoL  I.  p.  379. 

Prismatic.  Cleavage  highly  perfect  and  easily  obtained, 
parallel  to  a  four-sided  prism  of  102''  27',  and  traces  in  the 
<lirection  of  its  short  diagonaL  Traces  of  deavage  appa- 
rently parallel  to  a  horizontal  prism,  having  its  axis  paxal- 
lel  to  the  long  diagonal  of  the  vertical  prism,  Haidinoeb. 
Fracture  imperfect  conchoidal,  uneven.  Colour  yellowiahp 
white,  straw-yellow,  rose-red,  pale.  Lustre  adamantine, 
particularly  upon  the  cross-fracture,  inclining  to  pearly 
upon  faces  of  cleavage.  Translucent.  Rather  brittle. 
Hardness  a  2-6  ...  3*0.  .  Sp.  Gr.  sa  7*077)  Haidinoeb. 

It  consi8t8,aocoiding  to  BERZELii7s,of  oxidf  of  lead  90*13, 
muriatic  acid  6*84,  carbonic  acid  J  '03,  water  0*54,  and  silica 
1*40.  The  carbonic  acid  in  this  and  the  preceding  species 
are  supposed  by  Berzelius  to  be  accidental  He  considers 
the  present  species  as  a  compound  of  two  atoms  of  oxide 
and  one  atom  of  chloride  of  lead,  in  the  proportion  of  38*28 
to  6I.72,  while  the  preceding  one  contains  one  atom  of  each, 
and  the  ordinary  artifidal  submuriate,  one  atom  of  chloride 
and  three  atoms  of  oxide  of  lead.  It  decrepitates  idight- 
ly  before  the  blow-pipe,  and  is  easily  melted ;  the  globule 
is  of  a  deeper  yellow  than  the  mineraL  On  charcoal  it  is 
reduced,  and  emits  fumes  of  muriatic  acid.  Treated  with 
peroxide  of  copper  and  salt  of  phosphorus,  the  flame  as- 
sumes an  intense  blue  colour.  It  has  been  found  near 
Churchhill,  in  the  Mendip  hills  in  Somersetshire,  in  ra- 
diated masses  engaged  in  Manganese-ores,  and  accompanied 
by  several  other  Lead-baiytes  and  rhombohedral  Ume^ha- 
loide. 


Genus  IV.    ANTIMOMY-BARYTE. 
1.    PRISMATIC  AMTIMONY-BA&YTE. 
Prismatic  White  Antimony.  Jam.  Syst.  YoL  II.  p.  205. 
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Man.  p.  .113.  'White  Antimony.  Oxide  of  Antimony. 
Phill.  p.  331.  Weisspiesglaserz.  AVern-.  Hoffm. 
H.  B.  Iv.  I.  S.  119.  Spiessglanzweiss.  Haussc.  I.  S. 
341.  Antimonbliithe.  Leonh.  S.  IGO.  Antimoine 
oxidd  Hauy.  Traits  T.  IV.  p.  273.  TabL  comp.  p- 
1 13.    Traits,  2de  Ed.  T.  IV.  p.  308. 

Fundamental  form.     Scalene  four-sided  pyramid. 
P  =  106«  38',  79«  44',  155^  IT.    Vol.  I.  Fig.  9. 

a  :  b  :  C  =  10  :  ^125  :  ^7-77. 

Simple  forms.  F{P);  (Pr  + oo)' (if)  =  136'*68', 
R.  G. ;  f  r  —  1  (p)  =  W  32',  Ap.    f  r  +  oo. 

Char,  of  Comb.  Prismatic. 

Combinations.    1.  Pr  —  1 .    (Pr  +  00)'^.    f r  +  00. 
Sim.  Fig.  9.     Braunsdorf,  Saxony. 
2.  fr  — 1.    P.    (Pr+cx))'.    f r  +  00.    Fig.  14. 
Braunsdorf. 

Cleavage.  (Pr  +00)'  highly  perfect,  and  easily 
obtained.  Scarcely  traces  parallel  to  f  r  +  00. 
Fracture  not  observable.  Surface  Pr  —  1  and 
P  curved;  Pr  +  00  smooth  and  even ;  (Pr  +00)* 
very  even,  though  sometimes  a  little  rough. 

Lustre  adamantine,  particularly  upon  the  curved 
faces,  upon  Pr  +  00  often  pearly  lustre.  Co- 
lour white  prevalent,  passing  into  peach-blossom- 
red  and  ash-grey.  Streak  white.  Semi-trans- 
parent ...  translucent. 

Sectile.  Hardness  =  2-5 . . .  30.  Sp.  Gr.  =  6-666, 
the  simple  crystals  from  Braunsdorf. 

Compound  Varieties.  Crystals,  compressed  be- 
tween Pr  +  00,  are  joined  parallel  to  this  face.  If 
the  individuals  be  very  thin,  the  common  varieties 
of  thii  species  are  formed,  which  used  to  be  consi- 
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dered  as  simple  forms,  an^  the  faces  of  oomposiiioii 
as  faces  of  cleavage  with  a  pearly  lustre.  In  trying 
the  experiment  of  ascertaining  their  hardness,  we 
must  be  careful,  on  account  of  the  crystals  being 
very  fragile.  Mas»ve :  composition  granular,  la- 
mellar, columnar;  faces  of  composition  of  the  gra^ 
nular  individuals  in  general  irregularly  streaked. 

OBSXKVATIOSS. 

1.  The  present  spedes  I  formeilj  included  in  the  order 
Mica,  as  prismatic  Antimonj-mica.  Owing  to  the  conu 
pound  state  of  the  then  known  Tarieties,  among  others  those 
from  Przdbram,  and  which  was  considered  as  cleavage,  the 
true  cleavage  has  long  been  overlooked,  and  the  hardness 
examined  in  the  same  varieties  indicated  as  less  consider- 
able than  it  is  in  nature.  Simple  varieties  of  the  species 
have  since  been  found  at  Braunsdorf  near  Freiberg,  which 
yielded  the  characters  indicated  above,  and  which  have  even 
served  to  simplify  the  Characteristic. 

2.  According  to  VAUQuXLiif,  the  present  spedes  coo- 
nsts  of 

Oxide  of  Antimonj  86-00. 

Oxideof  Antimony  and  Iron    3*00. 

Silica  8-00. 

It  is  pure  oxide  of  antimony,  Sb,  according  to  Berzelius, 
equal  to  84*32  of  metal,  and  15*68  of  oxygen.  It  is 
soluble  in  nitro-muriatic  acid.  It  melts  at  the  flame  of  a 
candle.  Before  the  blowpipe,  upon  charcoal,  it  is  en- 
tirely volatilised,  and  produces  a  white  coating  upon  the 
support.  It  is  frequently  produced  during  chemical  ope- 
rations, and  crystallised  from  sublimation.  If  metallic  an- 
timony is  melted  before  the  blowpipe,  it  emits  fumes  which 
crystallise  round  the  globule,  and  at  last  cover  it  entirely. 
First  yellowish  octahedral  crystals,  probably  of  antimo« 
nious  acid,  are  formed,  and  then  a  beautiful  tissue  of  acicu- 
Uur  prisms  of  oxide  of  antimony.    They  are  sufiiciently 
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thin  to  reflect  green  and  red  colours,  but  admit  neverthe- 
less of  being  measiured  by  means  of  the  reflective  gonio* 
meter. 

3.  It  occurs  in  small  quantities  in  veins,  traversing  pri- 
mitive or  grey  wacke  rocks,  associated  with  ores  of  lead  and 
antimony,  with  dodeeahedral  Gamet-Uende,  rhombohedral 
Lime-haloide,  and  very  oSten  rhombohedral  Quart?. 

4.  BeautiAil,  though  generally  compound  varieties  of 
aggregated  tabular  crystals,  have  been  found  at  Przibram 
in  Bohemia,  prisms  of  considerable  thickness  at  Brilunsdorf 
in  Saxony.  It  is  found  also  at  Malaczka  in  Hungary,  in 
Baden,  in  Nassau,  and  at  Allemont  in  Dauphiny, 


OaDsalll.    KERATE. 
I.    P£ARL.KERAT£. 

« 

1.    HBXAHfiDRAL  PEABL-KERATE. 

Hezahedral  Corneous  Silver.  Jam.  Syst  Vol  II- p*  350. 
Man.  p.  90.  Muriate  of  Silver.  Horn  SUver.  rniLi.. 
p.  296.  Homerz.  Wern.  Hoflm.  H.  B.  III.  2.  S.  61. 
Homsilber.  Hausm.  III.  p.  1010.  Silber-Homerz. 
Leokh.  S.  208.  Argent  muriate.  Haut.  Traits, 
T.  III.  p.  418.  Tab],  comp.  p.  75.  Traits,  2de  Ed.  T.  III. 
p.  292. 

Fundamental  form.     Hexahedron.     Vol.  I.  Fig.  1. 
Simple  forms.     U,  Johanngeorgenstadt,   Saxony ; 

6,  Vol.  I.  Fig.  a.,  Siberia;    D,  Vol.  I.  Fig.  31. 

Siberia* 
Char,  of  Comb.  Tessular, 

Combinations.     1.  H.  O.  Vol.  I.  Fig.  3.  and  4. 
Wheal  Mexico,  Cornwall. 

S.  H.  D.     Fig.  151.    Johanngeorgenstadt 
Cleavage  none.     Fracture  more  or  less  perfect  con- 

pboidai.     Surface  of  the  hexahedron  sopoietimes 


O&DXAUI.      HfiXAUEDBAL  P£ARL»K£BAT£.  155 

faintly  streaked  parallel  to  the  edges  of  combi- 
nation with  the  dodecahedron. 
Lustre  resinous,  passing  into  adamantine.     Faces 
of  fracture  often  more  splendent  than  those  of 
crystallisation.       Colour  pearl-grey,  passing  on 
one  hand  into  lavender-blue  and  violet-blue,  on 
the  other  into  greyish-,  yellowish-,  and  greenish- 
white,  into  siskin-green,  asparagus-green,  pista- 
chio>green,  and  leek-green.     The  colour  becomes 
brown  on  being  exposed  to  light.     Streak  shining. 
Translucent... feebly  translucent  on  the  edges. 
Sectile.     Hardness  =  1  -0  ...  1  -6.    Sp.  Gr.  =  5*552, 
a  white  granular  variety  from  Peru. 
Compound   Varieties.     In  crusts:    compcNsition 
scarcely  observable,    sometimes  columnar.      Mas- 
sive :  composition  granular,  strongly  coherent,  or 
imperfect  columnar,  and  often  bent ;  faces  of  com- 
position rough. 

OBSEBVATIOMS. 

1.  Klapxoth  found  two  varieties  of  the  present  spedecs 
one  from  Saxony,  and  the  other  from  Peru,  to  consist  of 

Silver  67-75  76'0. 

Oxygen  676  7-6. 

MuriaUc  Acid  14-76  16-4. 

Oxide  of  Iron    6-00  0-0. 

Alumina  1-75  0*0. 

Sulphuric  Add    0-25  0-0. 

The  formula  for  its  chemical  composition  is  Ag  M',  or 
80-903  oxide  of  silver  and  29-097  muriatic  add.  It  is  fusible 
in  the  flame  of  a  candle,  and  emits  fumes  of  muriatic  acid. 
Upon  charcoal  it  may  be  almost  entirely  reduced  before  the 
blowpipe,  and  is  likewise  easily  reduced  if  rubbed  wet  u|[K>n 
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» clean  aurfitte  of  iron  or  zinc  It  is  insoluble  in  nitric 
acid  or  in  water.  It  maj  be  obtained  in  a  crystallised 
state,  either  from  fusion,  or  from  the  evaporation  of  a 
solution  of  muriate  of  silver  in  ammonia. 

8.  The  present  species  is  most  frequently  found  in  the 
upper  parts  of  veins  in  clay-slate,  but  occurs  also  in  beds, 
generally  along  with  other  ores  of  silver,  very  often  also 
with  ochry  varieties  of  prismatic  Iron-ore,  or  with  similar 
varieties  of  decomposed  Iron-pyrites.  Sometimes,  though 
as  it  seems  not  in  veins,  hexahedral  Gold  is  found  accom- 
panying it.  It  is  associated  also  with  several  species  of  the 
orders  Malachite,  Pyrites,  Haloide,  Baryte,  &c 

3.  Formerly  it  occurred  in  considerable  quantities  in  the 
Saxon  mining  districts  of  Johanngeorgenstadt  and  Frei- 
berg ;  also  at  Joachimsthal  in  Bohemia.  In  small  quanti- 
ties it  is  found  in  France,  in  Spain,  at  Kongsbezg  in  Nor- 
way, in  Cornwall,  and  Siberia ;  but  in  laige  masses,  fie- 
quently  associated  with  hexahedral  silver,  in  Mexico  and 
Peru,  where  particularly  the  green  varieties  of  colours  occur. 

4.  It  is  used  for  extracting  silver. 

^.    PYRAMIDAL  PEASL-ILEBATB. 

Pyramidal  Corneous  Mercuij.  Jam.  Syst  Yok  II.  p.  356^ 
Man.  p.  91.  Muriate  of  Mercury.  Phill.  p.  369. 
Quecksilber.Honierz.  Wkhk.  Hoffin.  H.  B.  III.  2.  S.  25. 
Homqueckailb^.  Hausm.  III.  S.  1017.  Quecksilber- 
Homerz.  Leovr.  S.  191.  Mercure  muriate.  Hauy, 
Traits,  T.  III.  p.  447.  TabL  comp.  78.  Traits,  2de  Ed. 
T.  III.  p.  331. 

Fundamental  form.  Isosceles  four-sided  pyramid, 
P  =  98^  4',  136^  v.  Vol.  I.  Fig.  8.  Beookk. 

Simple  forms,  -i^  P  —  3  (a)  =  188**  IV,  60^11; 
s^  p  ._  2  (ci) ;  p  (c«)  =  126"  SV^Jff"  8' ; 
P  +  OD(ilf);  [P+.oo](d). 

Char,  of  Comb.  Pyramidal. 

Combinations.    1.  P.    [P  +  oo].    Sim;  Fig.  97. 


OXBSEIII.         PYEAMIDAL  PEARL-KERATE.  157 


2.  -pp_8.  i^p_2.  p^.0,.  [P  +  oo)- 
Sim.  Fig.  10«. 

Cleavage  P  +  cjd  very  indistinct.  Fracture  perfect 
conchoidal.     Surface  smooth. 

Lustre  adamantine.  Colour  jellowish-grey  or  ash- 
grey,  also  yellowish-  and  greyish-white.  Streak 
white.  Translucent,  sometimes  only  on  the 
edges. 

Sectile,    Hardness  z=:  10...20.     Sp.  Gr.  =  6-462. 

Compound  Varieties.  Crystalline  coats,  proba- 
bly formed  originally  upon  globules  of  fluid  mer- 
cury :  composition  not  observable.  Massive :  com- 
position granular. 

OB8EBVATIOKS* 

1.  The  mixture  of  pyramidal  Pearl-Kerate  is  expresaed 
bj  Hg  M,  wbich  corresponds  to 

Oxide  of  Mercury  88*48. 

Muriatic  Acid  11*52. 

Before  the  blowpipe,  upon  charcoal,  it  is  entirely  volati- 
lised, if  pure.  According  to  Gvxlik,  it  is  not  soluble  in 
water. 

2.  This  rare  mineral  occurs  in  the  repositories  of  peri- 
tomons  i(uby-blende  in  secondary  rocks,  sometimes  upon 
veins  of  Iron^>re ;  it  is  accompanied  by  rarious  ores  of 
mercury,  also  by  ocbry  varieties  of  prismatic  Iron*oie,  &c» 

3.  Its  chief  locality  is  MoscheDandsbeig  in  Deuxponts, 
but  it  occurs  also  at  Idria  in  Camiola,  and  Almaden  in 
Spfitn.  At  Horzowitz  in  Bohemia  it  has  been  found  with 
peritomous  Ruby-blende  in  veins  traveffsiiig  a  bed  of  Iron- 
ore. 
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Order  IV.    MALACHITE. 

Gekus  I.    STAPHYLINE^-MALACHITE. 
1.    UNCLBAVABLE  BTAPHYLINE-MALACHITE. 

Common  Copper-Green  or  ChrysocollR.  Jam.  Syst.  YoL  II. 
p.  306.  UncleavRble  Copper-Green.  Man.  p.  92. 
Chrysocolla.  F  ii  ill.  p.  31 2.  Kupfergriin.  Eieencnussig 
Kupfeigriin.  Wekm.  Hoffm.  H.  B.  III.  2.  S.  152. 155. 
Kieselmalachit.  Hausm.  III.  S.  1029.  Kiesel-Kupfer. 
LiEONH.  S.  289.  Cuivre  carbonate  vert  (in  part).  Hau  r. 
Trait<^,  T.  III.  p.  571.  Cuivre  carbonate  vert  terreux. 
TabL  comp.  p.  90.  Cuivre  hydrosiliceux  ou  Cuivre  hj- 
^BnLt4  ttUoeux  (in  pari).  Tnlt^,  2de  Ed.  T.  ill.  p.  471. 

'Regular  forms  unknown.     Cleavage  none.      Frac- 
ture oonchoidal. 

Colour,  emerald-green,  pistachio-green,  asparagus- 
green,  passing  into  sky-blue.  If  they  incline  to 
brown,  the  mineral  is  impure.  Streak  white,  a 
little  shining.  Semi-transparent  •..  translucent 
on  the  edges. 

Rather  sectile.     Hardness  =  S*0  ...  3-0.     Sp.  6r. 
=  ^OSi,  a  semi-transparent  variety. 

Compound  Varieties.  Botryoidal,  reniform  shapes 
or  massive  varieties :  composition  impalpable ;  frac- 

t  ure  more  or  less  perfectly  conchoidal.  Pseudo- 
morphoses  in  the  shape  of  octahedral  Copper-ore, 
rhombohedral   Euchlore-mica,   &c.       Impure  ?a- 

.  rieties  are  often  earthy. 

*  From  rwfvAif,  the  grape.    The  varieties  hitherto  known' 
generally  present  botrroidal  shapes. 
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OBSERVATIOKS. 

1.  Copper-Green  and  Irwuhot  Copper-Green^  into  which  the 
varieties  of  the  pre&ent  spectes  used  formerly  to  be  distin- 
guished, differ  ih  nothing  but  the  greater  or  less  pureness 
of  their  substance.  The  latter  of  these,  comprehending 
the  dark-coloured  and  brown  varieties,  was  again  sub- 
divided into  tlaggy  and  earthy  ironshot  copper-^een,  the 
one  firm,  and  presenting  a  conchoidal  fracture,  the  other 
earthy,  and  of  a  friable  consistency.  Some  mineralogists 
unite  the  earthy  varieties  with  the  hemi-prismatic  Habro- 
neme-malachite,  from  which  some  of  them  may  possibly 
derive  their  existence,  and  formerly  all  the  varieties  of  it 
were  comprehended  by  some  inthin  that  species. 

2.  Two  analyses,  one  by  Klapeoth^  another  by  John, 
have  yielded 

Copper  AO-Wi        43*00. 

Oxygen  10-00         7.63. 

Silica  26-00        28-37. 

Water  17-00        17-50. 

Carbonic  Acid  7*00  3HI0. 

Sulphate  of  Lime    0-00  1-50. 

Before  the  blowpipe  upon  charcoal  it  first  becomes  black, 
in  the  inner  flame  red,  without  melting.  With  borax  it 
melts  into  a  green  glassy  globule,  and  is  partly  reduced,  as 
the  metallic  particles  shew,  which  this  globule  contains. 
If  pure  it  is  soluble  without  effervescence  in  nitric  acid, 
and  leaves  a  residue  of  silica. 

3.  The  natural  repositories  of  the  present  species  are 
those  of  other  ores  of  copper,  where  it  is  found  along  with 
them ;  and  also  with  ochxy  varieties  of  prismatic  Iron-ore, 
prismatic  Hal-baryte,  rfaombdiedral  Quartz,  &c. 

4.  It  occurs  at  Saalfeld  in  Thuringia,  at  Lauterberg  in 
the  Hartz,  at  Saska  and  Moldawa  in  the  Bannat,  at  Her- 
rengrund  in  Lower  Hungary,  at  FaUcenstein  and  Schwatz 
in  the  Tyrol,  in  the  Lizard  district  in  Cornwall,  in  Nor-> 
way,  Siberia,  Mexico,  and  Chili. 
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5.  Where  it  occurs  in  sufficient  qusntiij,  it  is  used  for 
extracting  copper. 

6.  The  onlf  author  who  quotes  crystals  of  the  present 
species  is  the  Abb^  Hauy  {TraUl,  2de  Ed.  T.  III.  p.  471., 
and  TfttiU  de  CryH,  T.  II.  p.  677.).  Crystals  of  this  spe- 
cies in  fiust  may  occur;  yet  those  which  he  describes  cer- 
tainly cannot  be  varjieties  of  it,  if  they  possess  a  specific 
gravity  k  2*733.  The  forms  are  described  as  being  pris- 
matic, in  which  the  ratio  of  the  lines  a  :  b  :  c  is  b  1  :  2 
t  tj  2%  the  obsttved  simple  forms,  F  —  oo  (P) ;  P  +  oo 
{M)  «  103°  20";  l^r  (0  »  126''  62';  Pr  {d)  «  116°  22^; 
Pr  +  »  (r),  and  the  combinations :  1.  ihr.  P  +  oo.  Sim. 
Fig.  2.;  2.  P— .08.  P  +  oo.  Pr  +  oo;  3.  Pr.  P+oo. 
Pr  +  00.  Sim.  Fig.  9.  Cleavagie  is  said  to  take  place  pa- 
rallel to  P  -H  od.  The  crystals  are  from  Cathaxinenburg  in 
Siberia,  and  very  rare. 

The  natural-historical  determination  of  a  species,  besides 
a  knowledge  of  its  forms,  requires  also  the  accurate  Investi- 
gation of  hardness  and  specific  gravity.  The  latter  does 
not  agree  with  that  of  uncleavable  SUqthyline-makchite  ; 
the  former  has  been  passed  over  in  aolence.  Much  is 
therefore' still  wanting  for  a  complete  determination  of 
the  species  to  which  the  crystals  belong,  whidi  have  been 
described. 

GsHUS  II.    LIROCON£«-MALACHIT£. 

1.    PAISMATIC  LIKOCONE-HALACHITE. 

Bi-prismatic  Olivenite  or  Lenticular  Copper.  Jax.  Syst 
VoL  II.  p.  333.  Prismatic  Liricomte.  Man.  p.  94. 
Octahedral  Arsemate  of  Copper.  Phill.  p.  316.  Lin- 
senerz.  We&m.  Hoiim.  H.  B.  III.  2.  S.  165.  linsen- 
kupfer.  Hausm.  III.  S.  1051.  Linsenerz.  Leoxb.  S. 
262.  Cuivre  ars^niat^  primitif.  Hauy.  TaU.  oomp.  p. 
90.  Cuivre  ars^niat^  octaMre  obtus,  Trait^  2ae 
£d.  T.  III.  p.  509. 


From  x»^9f  pale,  and  xn'm  dust  or  powder. 
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Fundamentai  form.  Sealene  foar-uded  {yyriBnid. 
P  =z  1«9"  86',  86*  11',  1 16»  40'.  Vol  I.  Fig.  9. 
Ap. 

Simple  forms.  Pr  (o)  =  71^  6^ ;  P  +  od  (d)  = 
lir45'. 

Char,  of  Comb.  Prismatic. 

Combination.     1.  Pr.     P  +  oo.   Pig.  1. 

Cleavage,  Pr  and  P  +  x  imperfect^  the  first  rnther 
more  distinct.  Fracture  imperfect  conchoidal, 
uneven.  Surface  of  both  forms  faintly  streaked 
parallel  to  their  edges  of  combination. 

Liustre  vitreous,  inclining  to  resinous.  Colour  sky- 
bhie  ...  verdigris-green.  Streak  correi^nding 
to  the  colour,  very  pale.  Semi-transparent... 
translucent 

Mearly  sectile.  Hardness  =  ^•6...S-6.  Sp.  (jr. 
=  2-926. 

Compound  Varieties.  Massive:  composiiion 
granular,  sometimes  very  distinct,  but  alto^ther 
rare. 

OBSEHVATIOVS. 

1.  According  to  Chehevix,  the  prismatic  Lirocone- 
malacUte  coiuoBta  of 

Oxide  of  Copper  49-00. 

Arsenic  Acid        1 4*00. 

Water  iS'Ot^. 

Before  tbe  blo^rpipe  it  leMi  betb  oolomr  and  tnM^meAcj, 
emito  fumes  of  arseBic,  and  is  changed  into  a  friable  seoria, 
containing  some  white  metallic  globules.    AVith  borax  it 

VOt    II.  t 
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jields  »  gveen  g^bule,  and  U  partly  zeduced.  In  nitric 
add  it  IB  soluble  without  effenrescence. 

S.  The  TarietieB  of  the  pzeaent  species  occur  in  copper 
▼eins  along  with  various  other  oies  of  copper,  also  with 
prismatic  Iron-ore,  ifaombohedral  Quarte,  hexahednd  Iron- 
pjrite8,&c 

8.  It  has  been  hitherto  found  only  in  some  of  the  copper 
mines  near  Redruth  in  Cornwall,  and  in  minute  czystab 
at  Hetrengnind  m  Hungary. 

%  HEXAHSDEAL  LIEOCOIIE-MALACHITE. 

Hexahednd  Olivenite  or  Cttbe-Ox«.  Jam.  Syst  YoL  IL 
p.  341.  HezahedralLiriconite.Man.  p.95.  Arseniate 
of  Iron.  Fhill.  p.  241.  Wurfelerz.  Werk.  Hofihi. 
H.  B.  HI.  2.  S.  177.  Fharmakosiderit.  Hausjc  HI. 
S.  1066.  Arseniksaures  Eisen.  Leonh.  S.  363.  Fer 
axseniat^  Hauf.  TabL  oomp.  p.  100.  Tnit^,  2de  £d. 
T.  IV.  p.  135. 
pBiLLips.  Trans.  GeoL  Soc  YoL  I.  p.  23. 

Fundamental  form.    Hexahedron.    Vol.  I.  Fig.  I. 

Simple  forms.    H ;  O,  Vol.  I.  Fig.  8 ;  D,  Vol  I. 

Fig.  81.    B,  Vol.  I.  Fig.  88. 
Char,  of  Comb.     Semi-tessular  with  inclmed  faces. 

-I-  9.,  Vol.  I.  Figs.  18. 14. ;  +  5,  Vol  L 


17. 18. 


1  • 


I  Mil  lie  ■riiii 


1.   XI.  -— .  %.  rx.    — • 

2  8 


8.  H.  S.    5.  4.  H.  ^.  D.  5.  —1, 

S      S  2  S         S 

Cleavage.      Hexahedron,  difficult  and  imperfect. 

Fracture  conchoidal,   uneven.      Surface  of  the 

hexahedron  sometimes  streaked  parallel  to  the 

edges  of  combinations  with  the  teteahedipn.  The 
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Other  faces,  with  exception  of  the  dodecahedron, 
often  curved. 

Lustre  adamantine,  not  very  distinct  Colour 
olive-green,  passing  into  yellowish-brown  bor- 
dering Sometimes  upon  hyacinth-red  and  blackish- 
brown  ;  also  into  grass-green  and  emerald-green. 
Streak  olive-green  ...  brown,  commonly  pale. 
Translucent  on  the  edges. 

Bather  sectile.    Hardness  s  2*5.  Sp.  Gr.  ==  S-000, 

BOUKNON. 

Compound   Varieties.      Masnye:    composition 
granular,  rare. 

OBSntVATIOMS 

1.  The  hexahednl  Lirocone^nalschite  consists  of 
Oxide  of  Iron        46-50  48-00. 

Arsenic  31-00  18-00. 

Oxide  of  Copper     9-00  0HN>. 

Silica  4-00  OHM). 

Carbonate  of  lime  0-00  a-OO* 

Water  10-M)  Cheketix.    32-00.  YAuatJELxx. 

Exposed  to  a  gentle  heat,  its  colour  is  changed  into  red. 
In  a  higher  degree  of  temperature  it  intumesces,  giires 
little  or  no  arsenic,  and  leaves  a  red  powder.  Upon  char* 
coal  it  emits  copious  fumes  of  arsenic,  and  melts  in  the 
inner  flame  into  a  metallic  scoria,  which  acts  upon  the 
magnetic  needle. 

3.  The  chief  repodtorieiS  of  this  Malachite  are  veins  of 
copper  ores  in  the  older  dasses  of  rocks,  where  it  is  ac- 
companied by  prismatic  Copper-f^lance  and  pyramidal  Cop* 
per-pjrites,  by  prismatic  Iron-ore,  often  in  ochxey  Tarietief, 
and  by  rfaombohedral  Quarts. 

8.  It  is  principally  found  in  Cornwall,  in  several  cop^^ 
miaes  in  the  neighbourhood  of  Bedmth  ;  but  has  been 
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found  also  at  St  Leoiibard  in  Fnmoe,  and  at  Scfawarzen- 
berg  in  Saxony. 

G.NV8  III.  OLIVE-MALACHITK. 

!•   PRISMATIC  OLIYE^MALACHITB. 

Acicular  Olivenite.  Jam.  Syst.  Voi  II.  p.  335.  Pris- 
matic Oliveiutet  (excei>ting  the  first  sub-species) 
Man.  p.  96.  Rig^t  Prismatic  Arseniate  of  Copper. 
Phill.  p.  319.  Olivenerz.  We&k.  Hoffin.  H.  B.  ill. 
2.  Si  170.  Oliyenkupfer.  Hausx.  III.  S.  104S 
Olivenit  Leonh.  S.  283.  Cuivre  arseniate  (in  part). 
Hauy.  Traits,  T.  III.  p.  576.  Cuivre  arseniate 
octaMre  aigu.  TabL  comp.  p.  91.  Traits,  2de  £d. 
T.  III.  p.  510. 

Fundamental  form.  Scalene  four-sided  pyramid. 
Vol.  I.  Fig.  9. 

Simple  forms.  P  -h  oo  (r)  =  9*»  80',  Phill.  ;  fr 
(I)  =  110"  60',  Phill.  ;  fr  +  oo  (n)  ;  Pr  +  oo. 

Char,  of  Comb.     Prismatic. 

Combinations.  1.  ?r.  P  +  oo,  Pr  +  od.  Fig.  8. 
2.  Pr.     P  +  c».     Pr  +  (D.     Pr  +  QD. 

Clieavage.  Traces  parallel  to  Pr  and  P  -h  oo,  the 
former  being  a  little  more  distinct.  Fracture 
oonchoidal,  uneveiu  Surface,  Pr  and  Pr  -f-  oo 
concave,  P  +  oo  convex,  the  faces  parallel  to 
the  axis  being  curved  in  the  direction  of  the 
same  line.  At  the  same  time  uneven.  Pr  +  qd 
very  smooth  and  even. 

Lustre  adamantine,  indivtinet.  Colour,  various 
shades  of  olive-green,  passing  into  leek-green, 
pistachio-green  and  black  ish-green,  into  liver- 
brown  and  wood-brown,  or  also  into  siskin-green. 
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Streak  oIiFe-green  ...  brown.     Semi-transpareDt 
...  <qMike. 
Brittle.      Hardness  =  SO.      Sp.  Gr.  =  4*3809. 

BODSNON. 

Compound  VarieHts.  Globular  and  reniform 
shapes :  surface  rough,  sometimes  drusj ;  composi- 
tion oolun^nar,  generally  very  perfect,  strcught  and 
divergent,  rarely  promiscuous.  If  the  composition 
be  very  thin,  the  lustre  becomes  pearly.  Massive.: 
composition  columnar.  Sometimes  repeated  com- 
position ;  granular  and  columnar ;  curved  lamellar 
and  columnar.  The  faces  of  the  first  composition 
rougb^  of  the  second  composition  smooth. 

OBSEaVATIOirS. 

1.  The  prismatic  Olive-maladute  has  beea  fouad  to  6on« 
flist  of 

Oxide  of  Copper  50-62  60-00. 

Arsenic  Add        45-00  29*00. 

Water  3»50  Klap&otb.     21-00.  Chcitzvix. 

Alone  it  remains  unchanged  before  the  blowpipe.  Upon 
charcoal  it  melts,  with  a  kind  of  deflagration,  and  is  reduced. 
A  white  metallic  globule  is  formed,  which  in  the  process  of 
cooling  becomes  covered  with  a  red  coating  of  sub-oxide  of 
copper.  In  some  varieties  a  scoria  is  formed  round  the  me- 
taUic  globule.     This  mineral  is  soluble  in  nitric  add. 

2.  It  is  found  in  veins,  chiefly  consisting  of  vftrious  ores  of 
copper  and  rhombohedral  Quartz.    It  is  accompanied  hy 
these,   and  hy  prismatic  Iron-ore  and  decomposed  Iron- 
pjrites. 

t.  It  oocnm  in  the  copper  mines  near  Redruth  in  Com- 
wally  and  has  been  lately  discovered  in  Tjiwlicid  vine, 
near  Alstomnoor  in  Cumberland. 
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8.   DI-PBIBUATIC  OLIV9-MALAC11ITB. 

Prinmtie  Olivenite,  or  Fho8|)liate  of  Copper  (in  put).  Jam. 
Sjft.  YoL  IL  p.  SSI.  Di-priamatic  Olivenite.  Man.  pb 
90.  Phogphate  of  Copper.  Phill.  p.  314.  Ollvenerz 
Cm  part>  WsaK.  Hoffm.  H.  B.  IIL  2.  S.  170.  Blatt. 
nfler  Pseadomalacfait  (in  partV  Hausm.  III.  S.  1030. 
¥noq»horBaure8  KupllBfr  Qn  put>  Lkoith.  S.  273.  Cuivre 
phosphate  (in  part).  Haut.  Tabl«  copxp.  p.  92.  TraiU. 
9de  Ed.  T.  Iltp.  519. 

Fundameptal  form.    Scalene  four-sided  pyramids 

p  =  i2»»  B&,  11?^  8',  89^  sy.  Vol,  I.  Pig.  a 

LSOMH. 

a  <  b  :  c  -  1  t  J  2*194  :  J  1-839. 

SimpIeformB.  P (P) ;  (Pry.  P  +  oo  («)  =  9S^ 
IP;  (Pr+a>y  =180»48';  j?r  (o)  =  111*  68^. 

Char,  of  Comb.  Prismatic. 

CombinatioDs.     1.  i^«  P  +  a>.     Sim.  Fig.  St. 
«.  ftr.    P.    P  +  CD.    Fig.  5. 

Cleavage,  indistinct  traces  parallel  to  Pr  and  P  -f  oo. 
Fracture  oonchoidal,  uneven.  Surface  of  P  verj 
smooth  and  even ;  j^r  striated  parallel  to  its  edges 
of  combination  with  P,  P  +  od  in  a  vertical  di- 
rection, often  uneven. 

Lustre  resinous.  Colour  olive-green,  generally 
dark.  Streak  oliye-green.  Translucent  on  the 
edges. 

Brittle.    Hardness  =  4-0.    Sp.  6r.  r=  S-6  ,..  8*8. 

OBBEEVATIOXB. 

I.  According  to  Bucbolz,  the  present  speciea  consists 
of  phosphate  of  copper;  but  no  accurate  analjaia  of  it  has 
yet  been  published.  Mineralogists  are  not  entirely  agreed 
respecting  Ita  dassiflcation.  Some  unite  it  with  the  pre* 
ceding  species,  others  with  th«  prismatic  Habroneme- 
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malachite.  Even  thou^  we  should  not  paj  attentum  to 
the  geometrical  characten,  hardnefls  and  specific  gravitj 
would  be  8u£Scient  for  their  distinction. 

S.  It  occurs  engaged  in  cavities  of  rhombohedral  QnartSy 
and  associated  with  pyramidal  Copper-pjrites,  in  a  bed  in 
primitiye  rocks^  at  libethen  near  Neusohl  in  Hungary ; 
also  at  Gunnialake  in  ComwalL 


Gnus  IV.    AZURB-MALACHITB; 

1*   PKISMATIC  AZUBE-MALACHITZ. 

Blue  Copper  or  Prismatic  Malachite*  Jam.  Sjst.  YoL  II* 
p.  313.  Prismatic  Blue  Malachite.  Man.  pu  9&  Blue 
Carbonate  of  Copper.  Phill.  p,  309.  Aupferlasur. 
Webv.  Hofim.  H.  B.  III.  2.  S.  134.  Kup&rlasur. 
Hausm.  III.  S.  1020.  Kohlensaures  Kupfer  (inpart). 
Leokh.  &  270L  Cuivre  carbonate  bleu.  Haut.  Tadtif 
T.  III.  p.  662.  TabL  comp.  p.  89.  Cuivre  carbonate  Qn 
part>  Trait^  2de  Ed.  T.  III.  p.  48& 
CoBBXEn.  Ann.  des  Mines.  YoL  lY.  p.  8. 

Fundamental  forou  Scalene  four-nded  pyramid. 
P  =  {j}®IjJ},10T22',  104'7'.    Inclination 

of  the  axis  =  Sf  31'  in  the  plane  of  the  aboei 
diagonal.  Vol.  I.  Fig.  41.    R.  6. 

a  :  b  >  c  s  d.«>  S4-S0  :  2«-3»  :  28-70  :  1. 

Simple  forms  P  —  QD  (»);  +  ^{^}  =  {u^  iff}; 
P  +  oo  (/)  =  9r  24';  —  ^L=ll2'  (Jc); 
(Pt  +  <x>y  (P)  =  S9P  \4f ;    (ft-  +  QD)»0  = 

„9«18';      ^^^ie);    ^^^  (^  ; 
fr  —  1  (^)  =  184"'  T;   Pr  (JQ  =  99°  SJT; 
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Char,  of  Comb.  Heoii-prismatic.      iDclinatioii  of 

P  —  OD  to  Pr  +  00  ="8?^  8{y. 
Combinations.    1,  ;^r.   Pr  +  oo.    Chessy,  France. 

2.  Pr.  —  ^^^  ~  ^^^ .     Pr  +  00.    Chessy. 

3.  P  — 00.  ^T::!^!    (Pr+oo)».    Pr  +  oo. 
Fig.  68.    Bannat 

»     St  .  2 

Pr  +  00.    Fig.  6i.    Cbessj. 

8  2  8 

(Pr  +  Qp)'.    (Pr  +  oo)«,   Pr  +  oo-   Fig.  66. 

Chessy. 

6.  p  -  00.  ^  ?:  <^-=iy.  (£l-=1)!. 

Pr-1.     fr.-^lL-^y.  -?1    P+oo. 

(Pr  +  x)^  .  (Pr  +  x)^   Pr  +  od.   Fig.  66. 

Cheesy. 

Cle^vi^.     (Pr  +  Qd)'  perfect,  but  interrupted  by 

coQc})oidal  fracture.      Less  distinct,    P  —  cc ; 

.    nnperiect  in  the  direction  of  ^f^.    Fracture  ^n* 

,  ehoidiil.     Surface,  P  — r  qd  sometimes  streaked 

parallel    to    the    cages    of    combination    with 
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Pr  +  oDj'Pr  +  <»  parallel  to  those  with  P  —  <» 
or  also  with  P  +  oo.     The  faces  of  some  of  the 

forms,  as  of     '''~  \  and  <rf  llLnll!  rough, 

Pr  +  00  sometimes  concave,  the  greater  part  of 
the  other  faces  even  and  smooth. 
liUStre  vitreous,  almost  adamantine.  Colour  vari. 
ous  shades  of  azure-blue,  pasnng  into  blackish- 
blue  and  berlin-blue.  Streak  blue,  lighter  than 
the  colour.  Transparent  .,.  translucent  on  the 
edges. 

Brittle.    Hardness  =  8-5. .  .4-0.     Sp.  Gr.  =  8-881, 
crystals  fn>m  Chessj. 

Compound  Varieties,      Twin-crjstals :  face  of 
composition  parallel,  axis  of  revolution  perpendi* 

Pr 
cular  to  _.♦      Globular,   reniform,    botrjoidal, 

fltalactitic  riiapes,  implanted  and  imbedded :  surface 
drusj  and  rough ;  composition  columnar,  move  or 
less  perfect  and  distinct,  faces  of  composition 
generally  rough.  Massive :  composition  columnar, 
more  rarely  granular.  Sometimes  there  is  another 
curved  lamellar  composition,  the  curved  faces  of 
which  often  possess  a  darker  colour  than  the  resl^ 
and  are  covered  with  asperities.  Rarely  in  an 
earthy  state. 


*  A  beautifbl  specimen  of  this  lare  variety  is  pieserved  in 
the  cabinet  of  Mr  Allaw. 
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•BSEKVATIOKS. 

1.  From  a  companson  of  the  general  description  gtven 
of  the  present  species  and  of  heini-()riBmatic  Habroneme- 
malachite,  or  even  from  that  of  their  characters,  as  given  in 
the  Cliaracteristic,  it  appears  that  they  cannot  be  united 
within  one  and  the  same  species,  as  lias  been  done  hj  ae- 
reral  celebrated  mineralogists,  who  founded  their  Opinion 
diiefly  on  the  agreement  of  the  chemical  analyses.  In 
other  respects,  the  present  and  the  former  determinations 
differ  only  in  r^^ard  to  the  establishment  of  Earthy  Blue 
Copper  into  a  particular  sub-species,  and  the  division  of  the 
rest  of  the  varieties,  or  the  RatUated  Blue  Coppery  according 
to  their  mechanical  composition. 

2.  Two  analyses  of  the  present  species,  one  by  Klat- 
&OTB,  the  other  by  Yauquelik,  have  yielded 

Copper  66'W>  «  56-00. 

Oxygen  14-00  }2-50. 

Carbonic  Acid  24-00  25*00. 

Water  6-00  6-60. 

••  ••     •• 

Its  chemical  formula  is  Cu  Aq*  4-  2  Cu  C,  corresponding 
to  69*16  oxide  of  copper,  25*61  carbonic  acid,,  and  5-23  of 
water.  It  is  soluble  with  effervescence  in  nitric  acid,  be- 
comes black  if  exposed  alone  to  high  degrees  of  tempera- 
ture, melts  upon  charcoal,  and  colours  glass  of  borax 
green  in  the  oxidating  flame. 

3.  It  is  met  with  in  veins  and  beds,  included  in  rocks  of 
different  ages.  It  is  generally  accompanied  by  other  ores 
of  copper,  and  among  these  principally  by  hemi-prismatic 
Habroneme-malachite,  with  which  it  is  often  intimately 
connected,  so  that  crystals  of  the  form  of  the  'present  spe- 
cies, consist  entirely,  or  at  least  with  only  the  exception 
of  a  thin  film  on  the  surfiice,  of  the  delicate  green  fibres  of 
the  hemi-prismatic  Habroneme-malachite.  It  is  often  en- 
gaged in  ochrey  varieties  of  prismatic  Iron-ore,  and  asso- 
ciated with  di-prismatic  Lead-baryte,  sometimes  with  hexa- 
hedral  Lead  glance,  and  prismatic  Cobalt-mica ;  besides  also 
vvith  prismatic  Hal-baiyte,  rhombohedral  Quartz,  rhombo- 
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hednl  Lime-haloide,  Ac  In  yeins  it  is  genenlly  fimnd 
in  the  higher  levels. 

4.  Most  beautiful  varieties,  particularly  crystallised  ones, 
liave  lately  been  found  in  a  bed  in  secondary  mountain^  at 
Chessy  near  Lyons  in  France.  Also  in  Siberia,  very  fine 
crystals  have  been  obtained.  Those  from  the  Bannat, 
though  of  a  smaller  size,  are  often  very  distinct.  Fine 
crystallised  varieties  occur  at  Wheal  Buller,  near  Bedruth 
in  Cornwall  Prismatic  Azure-malachite  occurs,  besides, 
at  Saalfeld  in  Thuringia,  in  Mansfeld,  In  Hessia,  in  Wur- 
tembexg,  in  the  Hartz,  in  Silesia,  at  Schwatz  in  the  Tyrol, 
in  Spain,  ChiU,  &c.  The  earthy  blue  copper  is  chiefly 
known  from  Thuringia,  Hessia,  and  firom  the  Hartz. 

6.  Wherever  it  occurs  in  8u£Eudent  quantities,  it  is  an 
useAil  mineral  for  extracting  copper. 

Gsvirs  V.  EMERALD-MALACHITE. 

1.   SHOMBOHEDRAL  BMBRALD-MALACHITE. 

Rhomhohednd  Emerald  Copper  or  Dioptase.  Jak.  Syst. 
VoL  II.  p.  347.  Bhomboidal  Emerald-Malachite. 
Man.  p.  100.  Dioptase.  Emerald  Copper.  Phixi..  p. 
312.  Kupfersmaragd.  Werv.  Hoffm.  H.  B.  III.  2. 
S.  158.  Bioptas.  Hausx.  III.  S.  1032.  Kupfer- 
Smara^  Leonh.  S.  288.  Dioptase.  Haut.  Traits, 
T.  IIL  p.  138.  Cuivre  dioptase.  TabL  comp.  p.  91. 
Traits,  2de  Ed.  T-  III.  p.  477. 

Fundamental  form.  Rhombohedron.  R  =  1S8° 
ir.  Vol.  !•  Fig.  7.  Phill. 

a  s  V  0-8413. 

Simple  forms.     R  +  1  (r)  =  95^  48';  P  +  oo  (s). 

Char  of  Comb.  Rhombohedral,  as  to  the  simple 
forms  observed,  but  tbe  striae  upon  the  faces  of 
R  seem  to  indicate  a  hemi-rhombohedral  cha- 
racter. 

Combination.  1.  R.  P  +  oo.  Fig.  118. 
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Cleavage.  R,  perfect  Fracture  conclioidal,  un- 
even. Surface  streaked  parallel  to  the  edges  of 
combination,  inclined  upon  R^  either  to  the 
right  or  to  the  left. 

Lustre  vitreous  inclining  to  resinous.  Colour, 
emerald-green,  also  blackish -green,  and  verdi- 
gris-green.   Streak  green.    Transparent. ..trans- 

.    lucent. 

Brittle.    Hardness  =  SO.     Sp.  Gr.  =  8878. 

OBSEKVATXOXS. 

1.  Two  analjses,  one  by  Lowitz,  anoliier  by  VAtrauK- 
X.IK,  have  yielded. 

Oxide  of  Copper      65*00  25*67. 

Carbonftteoflime    0-00  42^86. 

SiUca  33*00  28*67. 

Water  12*00  0*00. 

It  decrepitates  before  the  blowpipe,  and  upon  chaicoal  it 
becomefl  black  in  the  exterior  flame,  and  red  in  the  interior 
one,  without  melting.  It  is  easily  soluble  in  glass  of  borax, 
and  imparts  to  it  a  green  colour.  It  is  soluble  without  el^ 
lervescenoe  in  muriatic  acid. 

3.  It  has  been  found  accompanied  by  hemi-prismatic 
f  labroneme-malachite  and  riiombohedral  Lime-haloide,  but 
the  nature  of  its  original  repositories  is  not  known.  It  oo> 
curs  in  the  Kirghese  steppes,  from  whence  it  was  brought 
by  AcHia  Mehehet,  a  Buchanan  merchant,  and  named  in 
consequence  Aclnrite,  According  to  Mr  Phillips,  it  oo> 
curs  in  minute  crystals  with  the  prismatic  Zinc-baryte 
from  Besbanya  in  Hungary. 
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GsHviVL    UABBONfiME'-MALACHITB. 
1.   PBISMATIC  HABBOMEMX-MALACHITB. 


Prismatic  OHvenite  or  Phos|)ha(;e  of  Copper.  Jam.  Sjrst. 
ToL  II.  p.  331.  Prismatic  Green  Malacliite.  Man. 
1^  101.  Hydrous  Phosphate  of  Copper.  Phill.  p.  315. 
^hosphorinipfererz  (in  part).  We  ay.  Hoffm.  H.  B.  III. 
2.  S.  183.  Pseudomalachit  Hausm.  III.  S.  1036. 
Phosphonaures  Kupfer  (in  part).  Leovh.  S.  973. 
Cuivre  phosphate  (in  part).  Haut.  TahL  comp.  p.  00. 
Tndt^  2de  £d.  T.  III.  p.  519. 

Fundamental  form.  Scalene  four-sided  pyramid. 
P  =  nv  4ff,  ISV  KYy  101«  aa'.  inclination 
of  the  axis  in  the  plane  of  the  long  diagonal  s:  0. 
Vol.  I.  Fig.  41.    Af. 

a  :  b  :  c  :  d  «  ? :  3^2  :  3  :  0. 

Simpleforms.    P  —  oo  (a);  J  (i^  =  IIT*  4^; 

fr(.>=n«.*r,+5^-i-'{^}={?«:tJ}» 

j?r  +  00  (e). 

Char,  of  Comb.  Hemi-prismatic. 

p 
Combinations.     1.  P  —  oo.     -..     (Pr  +  oo)'. 

ikP-oo.    ^-ILI.    L    Pr.    -?LlZl. 

%  %  2 


*  Fran  4/3^^^  ddicate,  and  mfuh,  the  thread  or  fibre. 
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_  (^''~^^''.       (Pr  +  06)'.      fr  +    00. 

Fig.  71.    All  of  them  from  the  Rhine* 

Pp  —  1 

Cleavage.    Slight  indications  parallel  to  «- 

and  Pr  +  oo.    Fracture  small  conchoidal,  un- 

p 
even.    Surface  P  —  od  and  —  a  little  roudi, 

though  even;  (Pr  +  o^y  smooth  and  uneven, 

—  y"'^    L,  curved,  the  rest  of  the   faces 
S 

smooth  and  even. 
Lustre  adamantine,  inclining  to  vitreous.    Colour, 

emerald-green,   verdigris-green,    blackish-green, 

often  darker  on  the  surface.     Streak  green,  a 

little  paler  than  the  colour.    Translucent,  often 

only  on  the  edges. 
Brittle.    Hardness  =  4*6 ... 5*0.    Sp. 6r.  =  4806, 

a  crystallised  variety  from  Rheinbreitbach  near 

Bonn. 

Compoufid  Varieties.  Reniform,  rather  imper* 
feet :  compodtion  imperfect  columnar ;  surface 
drusy,  and  often  of  a  darker  colour.  Massive  : 
oompodtion  as  above. 

OBSERTATIOKS. 

1.  Formerly  the  varieties  of  di-ptismatic  Olive-mala- 
chite were  confounded  with  the  present  species,  as  has 
been  observed  above  (p.  166).  Count  BouftNOir  gives  the 
angle  of  the  prism  P  +  oo  a>  110%  according  to  the  px«. 
ceding  dimensions  it  would  be  ■>  IW"*  W.    Yet  the  an|^ 
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requize  perhaps  some  correction  from  adme&surements  of 
better  pronounced  crystals.  Those  to  which  the  above 
description  refers,  are  preserved  in  the  Wemerian  collec- 
tion at  Freiberg.  Xessrs  Lett,  Pbillips,  and  Beooke, 
have  also  observed  the  hemiprismatic  character  of  com« 
binations.  Mr  Bbookb  gives  the  angle  of  the  prism 
(Pr  +  »)•  a  37**  30^,  but  likewise  from  imperfect  crystals. 

2.  Two  analyses  of  the  variety  from  the  Bhine  have 
yielded, 

Oxide  of  Copper     6813  62*847. 

Phosphoric  Acid     30*96  21-687. 

Water  0*00  Klapboth.    15-454.  Lvkb.  Ed. 

Ph.  Joum.  Vol  V.  p.  SIS. 
Before  the  blowpipe  it  melts  and  boils  easily,  and  is  con» 
verted  into  a  small  vesicular  metalloidal  globule.  It  ia 
soluble  without  effervescence  in  nitric  acid,  particularly  if 
heated. 

3.  The  prismatic  Habroneme-malachite  is  found  in  veins 
traversing  grey wacke  slate,  and  is  accompanied  by  several 
varieties  of  riiombohedral  Quartz,  and  ores  of  copper,  as 
in  the  Vimeberg  near  Bheinbreitbach  on  the  Bhine. 

2»  HEMI-FEISHATIC  HABBONSHE*MALACHITS. 

Malachite.  Jam.  Syst  YoL  II.  p.  321.  Di-prismatic 
Green  Malachite  or  Common  Malachite.  Man.  j^  102. 
Green  Carbonate  of  Copper.  Phill.  p.  310.  Mala, 
chit.  Webx.  Hofim.  H.  B.  III.  2.  S.  144.  Malachit. 
Hausm.  III.  S.  1025.  Eohlensaures  Eupfer  (in  part). 
Leokh.  S.  276.  Cuivre  carbonate  vert.  Haut.  Traits, 
T.  III.  p.  571.  TabL  comp^  90.  Cuivre  carbonate 
(in  part).  Traits,  2de  £d.  T.  III.  p.  488. 

Fundamental  form.  Scalene  four-uded  pjrramid. 
P  =  189^  IT,  12T  26',  68^  83'.  Inclination  of 
the  axis  in  the  plane  of  the  short  diagonal  =  0. 
Vol.  I.  Fig.  41.  Ap. 

A  I  h  :  c  s  ds^l  I  ^  5-64  :  ^  3  48  :  0  ' 
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Simple  forms.    P  —  go ;  ^  =  ISg*  IT;  P  +  ob 

(30  =103'  ^;    —^  ip)  =  6r49'; 

Pr  +  00  (*). 
Char,  of  Comb.     Hemi-prismtUc 
Combinations.     1.    P  —  oo.    P  +  <»•     Pr  +  oo. 

Chessy. 

2.  —  ?f.     P  —  QD.     Pr  +  00.    Chessr. 

p 

[  S.  P  —  oo.      1..    P  +  00.    Pr  +  OD.    Chegsy. 

Cleavage.       Highly  perfect  in   the    direction    of 

Pr 
—  —  and  of  Pr  -f-  oo,  the  former,    however. 

2 


still  more  earily  obtained.     Fraetnre 

uneven,  scarcely  observable  in  crystallised  va- 

P 

rieties.      Surface,  P  —  oo  rough ;    —  curved ; 

Pr  4-  oo*  sometimes  vertically  streaked.       The 

rest  of  the  faces  smooth. 
Lustre  adamantine,  inclining  to  vitreouiS.     Colour 

gras8*green,      emerald-greeft,      verdigris^green. 

Streak  green,    rather  paler   than    the    colour. 

Translucent,  sometimes  only  on  the  edges. 
Brittle.     Hardness  =  3*6 . . .  4*0.     Sp.  Gr.  =j:  4-008 

a  deaivable  variety  firom  Chessy, 

Compound  Varieties.  Twin  crystals:  axis  of 
revolution  perpendicular,  face  of  composition  paral* 
lei  to  Pr  +  00.  Fig.  78.     This  composition  occurs 


ORDSR  TV.    HEMI-PRISMATIC  HABROKEME-MAL.       177 

in  almost  every  variety,  and  even  in  those  masses 
which  consist  of  columnar  particles  of  composition. 
It  then  seems  as  if  both  the  faces  belonging  to  a 
horizontal  prism  were  present,  forming  a  dihedral 
termination  of  each  individual,  of  1!^^  87',  while 
in  fact  there  exists  only  one  of  them.  Fascicular 
aggregations  of  delicate  crystals.  Tuberose,  globu- 
lar, reniform,  botryoidal,  and  stalactitic  shapes: 
surface  drusy,  rough,  sometimes  smooth ;  compo- 
sition columnar,  generally  very  thin,  oflen  impalp- 
able. Very  thin  columnar  composition  produces 
a  satiny  lustre ;  impalpable  composition  is  the  cause 
of  conchoidal  fracture.  Massive:  composition  as 
above.  The  composition  is  often  repeated ;  grflnu- 
larly  compound  masses  consist  of  columnar  ones  ra* 
diating  from  a  centre ;  curved  lamellar  ones  are 
likewise  composed  of  thin  columnar  individuals. 
The  surlace  of  the  second  composition  is  often 
rough,  and  particularly  in  curved  lamellar  compo- 
sitions, covered  with  a  white  coating. 

OBSERVATIONS. 

1.  The  species  of  Malachite  h&^  been  divided  into  flbrout 
and  compact  Malachite.  If  the  columnar  particles  of  com- 
position decrease  in  size,  the  fibrous  Malachite  is  graduallj 
converted  into  compact  Makchite,  which  therefore  is  al- 
ways a  compound  mineral.  These  two  kinds  pass  insen- 
sibly into  each  other,  and  it  is  often  difficult  to  tell,  to 
which  of  tliem  a  specimen  occurring  in  nature  should  be 
referred. 

2.  Two  analyses  of  hemi-prismatic  Habroneme-malachite, 
one  by  Klapboth,  and  another  by  Vafquelik,  have 
yielded, 

VOL.    II.  .  M 
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Copper  68-00  66-10. 

Oxygen  12*60  14-00. 

Carbonic  Add  18-00  21-26. 

Water  ^  1 1;60  8-76. 

Its  chemical  fimnula  is  Cu  C  4-  Aq,  which  requires  71*886 
oxide  of  copper,  10*962  cazbonic  acid,  and  8*208  water. 
It  is  soluble  without  residue  in  nitric  add.  Before  the 
blowpipe  it  decrepitates,  becomes  black,  and  is  partly  infU- 
siUe,  partly  converted  into  a  Uack  scoria.  It  is  easUy  dis- 
solved in  glsss  of  borax,  imparts  to  it  a  deep  green  colour, 
and  yields  a  globule  of  metidlic  copper. 

8.  It  occurs  in  the  same  repositories  as  prismatic  Amre- 
maladdte,  by  which  it  is  often  accompanied.  Beautiful 
Tarieties  of  fibrous  Malachite  are  found  at  Chessy  in 
Fiance,  in  Siberia,  and  at  Moldawa  in  the  Bannat  of  Te- 
meawarf  the  compact  Malachite  is  chiefly  known  fixxn 
Scfawata  in  the  TyroL  It  occurs,  besides,  in  small  quan« 
titles  in  Cornwall,  Wales,  and  various  other  countries. 

4.  Several  varieties,  that  are  suffldently  compact,  axe 
cut  into  vases,  snufi-boxes,  ring-stones,  and  other  orna- 
ments. Others  are  used  as  pigments.  If  it  occurs  in  con- 
siderable quantities,  it  is  a  valuable  ore  for  extracting 
copper. 

OedbeV.    MICA. 

GbkvsL    £UCHL0R£»-MICA. 

1.   EHOMBOHED&AL  EUCHLORE-MICA. 

Prismatic  Copper  Mica.  Jax.  Syst  Vol.  II.  p.  184. 
Hemiiprismatic  Copper-Mica.  Man.  p.  106.  Bhom. 
bo&dal  Arseniate  of  yopper.  Pbill.  p.  317.  Kupfer- 
glimmer.  We&v.  Hofim.  H.  B.  III.  S.  162.  Kupfer- 
glimmer.   Havsk.  III.  S.  1043.      Kup&iglimmer. 


•  From  tJix^^i**^  bright,  lively  green. 
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Leokh.  S.  2d0.    Cuirte  arseniat^  lamelUfomie.  Hau  y* 
Tnit^,  T.  III.  p.  678*  TabL  comp.  pu  90.  Cuiyre 
araeniat^  liexagoiial  lamellifonne.  Tnit^  Sde  Ed. 
T.  III.  p.  500. 
Brooks.  Ed.  PhiL  Journ.  YoL  YI.  p.  132. 

Fundamental  form.  Rbombohedron.  R  =  68^45^ 
Vol.  I.  Fig.  7i    Beooke. 

a  »  ^22-26. 

Simple  forms.    R  -—  oo  (o) ;  R  (K) ;  F  +  ao< 

Char,  of  Comb.    Rbombohedral. 

Combinations.  1.  R-—  qd.  R.  Fig.  119.  Ting* 
tangi  Cornwall.  S.  R  .^  od.  R.  R  +  q6* 
Tingtadg. 

Cleavage.  R  -^  qd  highlj  perfect  Traces  of  R. 
Fracture  ooncfaoidal,  scarcely  observable  Sur-» 
face,  R  —  CD  smooth^  sometimes  striated  in  tri- 
angular directions.     R  often  a  little  uneven. 

Lustre  pearly  upon  R  —  cd,  both  as  fiices  of  cleav- 
age, and  as  faces  of  crystaUisation.  The  faces 
R  possess  a  lustre  intermediate  between  vitreous 
and  adamantine.  Colour  emerald-green,  grass* 
green.  Streak  emerald^gfeen  .^.  apple-green, 
rather  paler  than  the  colour.  Transparent  .•• 
translucent. 

Sectile.     Hardness  ^  20.    Sp.  6r.  =r  S-5488, 

BOUBKON. 

Compound VarieHes.  Massive:  compodtion gra- 
nular of  various  siasess  of  individuals ;  faces  of  oonv* 
pontion  uneven  and  rough. 

OBSSBVATIOir^ 

1.  Aceorduag  to  Mr  Bbooks,  the  tenninal  edge  of  R 19 
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between  68^*  38^  and  aO""  63^  the  mean  term  of  which  is  68" 
46',  as  given  aboYe.  Besides  the  forms  mentioned  there,  he 
likewise  indicates  an  obtuse  rhombohedron,  in  parallel  pon- 
tion  with  K,  having  a  terminal  edge  of  1  lO""  3(K,  which  posses- 
ses brilliant  planes  and  sharp  edges,  but  *^  is  not  easilj  re- 
duced to  the  common  laws  of  decrement**  Obtuse  rhom- 
bohedrons  of  this  kind,  and  also  pjramids,  occur  in  nature, 
but  they  have  not  yet  been  sufficiently  described.  They 
are  ^isily  explained  upon  the  supposition  of  the  series  of 
forms  existing  in  the  crystalline  series  of  a  species.  If  we 
attend  only  to  Uie  principal  series,  we  have  R  —  8  a  178^ 
if  in  parallel  posltion,^  R  -.-  9  «  179^  23'  in  transverse 
position,  R  —  10  «  179'*  42^,  again  in  parailel  posUiotu 
Considering  the  uncertainty  of  the  angles  of  R,  for  Mr 
Phillips  gives  them  as  69**  IS',  and  the  same  measure- 
ment quoted  in  Mr  Bkooke*8  Introductiom  to  Crystal^- 
graphs  is  69''  SCK,  and  the  difficulty  of  obtaining  a  perfect- 
ly accurate  result  also  from  the  admeasurement  of  the 
obtuse  angle,  it  is  impossible  to  decide  whether  and  which 
member  of  the  series  the  observed  rhombohedron  should  be. 

&•  The  rhombohedral  Euchlore^nica  consists  of 
Oxide  of  Copper  39*00  68-00. 

Arsenic  Acid        43-00  21-00. 

Water  17-00  Vauquelin.  21*00.  Cheitevix. 

It  decrepitates  before  the  blowpipe,  is  transformed  into  a 
black  spongy  scoria,  and  then  melts  into  a  black  globule, 
hftving  almost  no  vitreous  appearance. 

3.  It  is  found  in  copper  veins  traversing  killas,  associat- 
.  ed  with  various  ores  of  copper,  particularly  of  the  order 

Malachite,  also  with  ochrey  varieties  of  prismatic  Iron-ofte 
and  rhombohedral  Quartz. 

4.  Several  of  the  copper-mines  in  the  vicinity  of  Red- 
ruth in  Cornwall,  as  Tingtang,  Wheal  Gorknd,  Wheal 
Unity,  &c  have  yielded  varieties  of  the  present  species. 

2.    PRISMATIC  SUCHLOBE-MICA. 
Kupferschaum.  Wekk.  Letxtes  Mineral-System.  9. 19. 60. 
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Fundamental  form.  Scalene  four-sided  pyramid  of 
unknown  dimensions.     Vol.  I.  Fig.  9» 

Simple  forms.    P  —  qd  ;  P  +  oo ;  f  r  +  qd. 

Char,  of  Comb.  Prismatic. 

Combinations.  1.  P  —  oo.  P+  od.  Schwatz,  Tyrol. 
.  2.  P  —  QD.     P  +  OD.     ?r  +  QD,     Schwatz. 

Cleavage,  P  —  od  perfect.     Fracture  not  observ- 
.  able.       Surface,  P  +  oo  deeply  streaked  in  a 
horizontal    direction.      The  rest  of   the  faces 
smooth. 

Liustre  pearly  upon  P  —  od,  both  as  .faces  of  crys- 
tallisation and  of  cleavage ;  vitreous  upon  the 
.other  faces.  Coloqr  pale  apple-green  and  verdi- 
gris-green, inclining  to  sky-blue.  Streak  of  the 
same  colour,  only  paler.  Translucent,  general- 
ly only  on  the  edges. 

Very  sectile.  Thin  laminse  are  flexible*  Hard- 
ness =  1-0.. .I'S.  Sp.  Gr.  =  3-098  of  a  crys- 
tallised variety  from  Schwatz. 

.  Compound  Varieties.  Reniform  and  botryddal 
shapes :  surface  drusy,  composition  columnar,  faces 
of  composition  a  little  rough. 

OB8E&VATIOX0. 

1.  Aocordiog  to  Mr  Bbooxt,  the  present  species  c6n- 
sists  of  hydrate  of  zinc  and  copper. 

2.  It  occurs  in  beds  and  veins,  accompanied  by  other  ores  . 
of  copper,  particularly  prismatic  Azure-malachite,  also  by 
prismatic  Zinc-bary  te,  rhombohedral  Quartz,  rhombohedral 

.  ]ime-haioide,  and  octahedral  Fluor-haloide. 

3.  The  known  localities  of  this  species  are  the  Bannat  of 
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Tcmeswar,  Libethen  in  Hungifty,  Schwatz  in  the  Tjxol, 
Saalield  in  Thuxingia,  and  Matlock  in  Derbyshire. 

8.   (YBAMIDAL  BUCHLOBE-HICA. 

Pyramidal  Unnite.  Jam.  Syst  VoL  IL  p.  187*  Prau 
niidal  Unui  "Mietu  Man.  p.  107.  Unnite.  Phosphate 
of  Uranium.  Prili*.  ]>.  267*  Uran-glimmer.  Wsmir. 
Hofim.  H.  B.  IV.  1.  S.  276.  Uranoxyd.  Hausx.  It 
8.327*  Unuifflimmer.  Leokh.  S.  306.  'Uraneoxyd^ 
Hapy.  Trait?,  T.  IV.  p.  269.  TabL  comp.  p.  114* 
Traits  2de  Ed.  T.  IV.  p.  319. 
Phillips.  Tiana.  GeoL  Soc.  VoL  III.  p.  112. 

Fundamental  forau     Isosceles  four-sided  pyramids 
P  =  96«  4ffy  143^  W.  Vol.  I.  Fig.  8.    Ap. 

B,  am  mJ  6*95. 

Simple  forms.     P  —  00(0);  P  — 8  (c)  =  118"  1(K, 

98^  18',  Phill.  ;        P  (P)  Johanngeorgenstadt, 

Saxony;    1^  P  —  8  (^)  =  120°  6',  89°  BV; 

1^  P  _  1  (/)  =  lor  86',  126^44';  J  P  — 4 

(d)  =  18r  C,  61«  4r ;    P  +  (»(n);    [P+00] 

(m). 
Char,  of  Comb.  Pyramidal. 
Combinations.      1.  P  —  od.     P.     Ehrenfrieders- 
dorf,  Saxony. 

2.  P—  OD.  P+  00.  Jobanngeorgenstadt,  Saxcmy. 

8.  P  — 00.    i^P  — 2.     P,     Sim.  Fig.  98. 
Wheal  Buller,  Cornwall. 

4.  P  —  00.    P.     [P  +  00].    Sim.  Fig.  11.  Tin- 
croft,  Cornwall. 
Cleavage,  P  —  00  highly  perfect  and  eaidly  obtained. 

Traces  of  P  4.  od.      Fracture  not  observable. 

Surface,  P  — qd  smooth*;  the  pyramids  which 
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are  in  a  parallel  poaitiaii  with  P  horiflontallj 
Btreaked ;  [P  +  oo]  rough. 

Lustre  pearly  upoa  P  —  od,  both  as  faces  of  ays* 
tallisation  and  of  cleavage ;  adamantine  upon 
the  other  faces.  Colour  emerald-green,  and 
grass-green,  less  frequently  leek-green,  apple- 
green,  or  siskin-green.  Streak  corresponding  to 
the  colour,  though  paler.  Transparent  •••  trans- 
lucent, sometimes  only  on  the  edges. 

Sectile.  Hardness  =  20... S*5.  Sp. 6r.  =  8-115, 
a  variety  from  Gunnislake,  Cornwall. 

Compound  Varieties.  Massive:  composition  gra- 
nular, of  various  sizes,  £ices  of  composition  rarely 
observable. 

OBSSaVATIOVS. 

1.  According  to  Mr  B.  Phillips  (Ann.  of  PhiL  New 
Ser.  Y.  57>))  the  present  species  consists  of 

Oxide  of  Unmium  eCHNI. 

Phosphoric  Add     16*00. 

Oxide  of  Capper      9iHK 

Silica  0-50. 

Water  14*50. 

Alone  it  becomes  yellow  befora  the  bbwpipe,  and  loses 
its  transparency.  Upon  charcoal  it  intumesoea  a  little,  and 
melts  into  a  black  globule,  with  tnu»8  of  ciystalliaatiott 
upon  the  sur&ce.  With  borax  it  yields  a  yellowish-gieen 
bead,  and  produces  a  yellow  solution  in  nitric  add. 

S.  The  yarieties  of  pyramidal  Euchlore-mica  occur  upon 
yeins  of  copper,  silver,  tin  and  iron  ores,  and  also  some- 
times  in  beds.  It  is  accompanied  by  ores  of  copper,  tin,  and 
uranium,  generally  by  rhombohednd  Quartz,  less  frequent- 
ly by  rhombohedral  Emerald  or  prismatic  Feld-spar. 
8.  Beautiful  varieties  have  been  obtained  fiom  Gunnis- 
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lake  miQe  In  Corowall,  aUo  from  serenl  mines  in  |he 
neighbourhood  of  St  Austle  and  Hedruth,  as  Tincroit, 
^Vheal  BuUer,  &c.  In  the  Saxon  mining  districts  of  Jo-, 
hanngeorgenstadt,  Schneeberg,  and  £ubenstock,  it  is  found 
,  in  diver  and  iron  veins ;  in  the  same  manner  in  the  bor- 
dering districts  of  Bqheipia.  It  occurs  in  veins  in  granite 
at  St  Sjmphorien  near  Autun,  and  at  St  Yrieix  near 
Limoges  in  France.  It  is  likewise  met  with  at  Boden- 
mais  in  Bavaria,  and  near  Baltimore  in  North  America. 


Genus  11.    COBALT-MICA, 

1.    PEISMATIC  COBALT-MICA. 

rrismatic  Bed  Cobalt.  Jam.  S/st.  VoL  II.. p.  192. 
Man.  p.  109.  Hed  Cobalt.  Cobalt  Bloom.  Arseniate 
of  Cobalt.  Phill.  p.  281.  Bother  Erdkobold.  Wehv. 
Hoffm.  H.  B.  IV.  1.  S.  20L  Kobaltbluthe.  Hausm. 
III.  S.  1124.  Arseniksaures  Kobalt  Leonh.  S.  304. 
Cobalt  arseniate.  Hauy.  Traits,  T.  IV.  p.  216.  TabL 
comp.  p.  107.   Traits,  2de  Ed.  T.  IV.  p.  232. 

Fundamental  form.     Scalene  four-sided  pyramid. 
P  =  {\\fo  ^! , ,  134°  44',  82«  B(y.  IncUnation 

of  the  axis  =  9**  47',  in  the  plane  of  the  long 
diagonal.     Vol.  I,  Fig.  41.  Ap. 

a:b  :e  :  d  s  5*8:  11*4  :  8-1  :  1. 

Simple  forms.     -(?)  =  !  18"  23' ;    {P  +  00)'  (k) 

At 

=.  ISO^Ky;  (Pr  +  x)*  (*)  =  94'  18';  —  («) 

=  65»9';  —  L?LZl?(o)  =89°  52' ;  —  ?L±-? 
(^q)  =  27°  29';  fr  +  oo  (T')  ;  Pr  +  OD  {P}. 


OJU>X«  v^  PAISMATIC  COBALT-MICA.  18S 

Char  of  Comb.  Hemi-prismatic.     —  _  =  7(y  Sg'. 

iDcIination  of  P  —  qd  on  :IPr  +  00=99""  47'. 
Combinations.     1.  — ,    f  r  +  gd.     Pr  4-  oo.   Fig. 
46.    Sdineeberg,  Saxony. 
2.    ?r.    —  i^^  —  ^,     (fir  +  c»)«.     Pr  +  go. 

Flatten,  Bohemia. 
8.    ?5.   —  IL+?.     (Pr  +   oo)^     Pr  +  oo. 

Pr  +  OD.     Schneeberg. 
4.    ^.   J    (?r+  qd)^  (Pr+oo)«.  ?r+oo. 

Pr  +  QD.     Fig.  172.     Schneeberg. 
Cleavage,  Pr  +  oo  highly  perfect.*  Traces  of  Pr  +  a? 

*  Pr  -"^  2 
and  —  5 — .  Fracture  not  observable.  Sur- 

2 
face,  Pr  -f  00  streaked  parallel  to  the  edges  of 

combination  with  Pr  +  oo,  the  rest  of  the  faces 

streaked  parallel  to  those  with  Pr  +  oo. 

Lustre  pearly  upon  Pr  +  oo,  particularly  if  prop 
duced  by  cleavage.  The  rest  of  the  faces  pos- 
sess adamantine  lustre  inclining  to  vitreous. 

Colour,  crimson-red,  cochineal-red,  peachblossom- 
red,  sometimes  pearl-grey  or  greenish-grey.  The 
red  tints  of  the  former,  by  transmitted  light,  in* 
cline  much  more  to  blue,  if  seen  in  a  direction 
perpendicular  to  Pr  +  oo,  than  in  that  perpen- 
dicular  to  Pr  +  oo.     Streak  corresponding  to 
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the  colour,  though  a  little  paler.  If  the  mineral 
be  crushed  into  powder  in  a  dry  state,  this  powder 
possesses  a  deep  lavender-blue  tinge,  which  is 
not  the  case  if  the  powder  be  comminuted  in  wa* 
ter.  Transparent... translucent  on  the  edges. 
Crystals  are  least  transparent  in  a  direction  per* 
pendicular  to  Pr  -f  oo. 
Sectile ;  thin  laminae  are  ^exible  parallel  to  the  in- 

tersection  of  Pr  +  oo  with  — •  2 .     Hard- 

ness  =z  1*5  •..  S'O,  the  lowest  degrees  upon 
Pr  +  C3D.  Sp.  6r.  =  2-948,  a  red  crystallised 
variety  from  Schneeberg.* 

Compound  Varieties.  Implanted  globular  and 
reniform  shapes ;  surface  drusy ;  composition  more 
or  less  perfectly  columnar,  of  various  sizes  of  in- 
dividuals, faces  of  composition  either  smooth  or 
rough.  Massive,  composition  columnar,  often 
stellularly  divergent,  and  aggregated  in  a  second 
granular  composition,  faces  of  composition  rough. 
Sometimes  in  a  state  of  powder  as  a  coating  upon 
other  mineralQ. 

OBSERVATIONS. 

1.  The  species  IM  CdbaU    is   genendlj  divided  into 
two  sub-species,  CchdU-Bloim  and  CobaU-CruiU    The  for. 


*  The  Privj  Counsellor,  Baron  Von  Herder,  kindl:f  com- 
municated  to  me  several  beautiful  varieties  of  the  species,  to 
which  the  preceding  general  description  more  particularly 
refers.    M, 


OEDSft  V.  PRISMATIC  COBALT-MICA.  187 

met  of  these  contaiiu  the  more  perfectlj  iformed  Tarietiet, 
which  appear  ^»  crTstab,  as  micaceous  pcales,  aggregated 
into  globular  masses,  or  crystalline  coats,  as  long  as  the  in- 
dividuals are  stiU  recognisable.  When  thej  cease  to  be 
observable,  the  second  sub-species  is  formed,  which  consists 
of  a  peachblossom-red  powder,  either  coating  other  mine- 
rala,  or  mixed  up  with,  and  imparting  to  them,  an  extrane- 
ous colour.  The  black,  brown,  and  ^eilow  Cobalt-Ochre 
do  not  siand  in  any  naturaUiUtorical  relation  with  the  pre- 
sent species. 

2.  The  chemical  composition  has  been  found  by  Bucholz 
to  be. 

Oxide  of  Cobalt  39H)0. 
Arsenic  Acid  37*00. 
Water  2200. 

Its  chemical  formula  is  Co'  As'  +12  Aq, and  the  correspond- 
ing ratio  of  its  ingredients,  39*95  oxide  of  cobalt,  40*90  ar- 
senic add,  and  19*15  water.  Alone  before  the  blowpipe 
it  assumes  a  darker  colour.  Upon  charcoal  it  emits  copious 
arsenical  fumes,  and  melts  in  the  inner  flame  into  a  bead 
of  arseniuret  of  cobalt.  With  borax  and  other  fluxes  it 
yields  a  fine  blue  coloured  glass. 

3.  It  occurs  in  veins  traversing  rocks  of  various  ages^ 
and  also  in  beds.  It  is  accompanied  by  various  minerals^ 
as  Nickel-  and  Cobalt-pyrites,  octahedral  Bismuth,  several 
species  of  the  orders  Malachite  and  Glance,  also  by  ochrey 
varieties  of  prismatic  Iron-ore,  and  particularly  by  rhombop 
hedral  Quartz,  prismatic  Hal-baryte,  and  ihombohedral 
lime-haloide. 

4.  The  p];incipal  localities  of  this  species  are,  Schneebei]g 
and  Annaberg  in  Saxony,  and  Flatten  in  Bohemia,  where 
it  occurs  in  veins  in  primitive  rocks ;  Saalfeld  in  Thuringia, 
Kiegelsdorf  and  Bieber  in  Hessia,  where  it  is  found  m 
veins  in  secondary  mountains.  It  is  besides  found  in 
WUrtemberg,  in  the  district  of  Siegen  in  Prussia,  in  the 
Tyrol,  in  Norway  and  in  Sweden.  It  is  met  with  also  in 
several  places  in  England  and  in  Scotland. 
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A.  Whece  it  occurs  in  sufficient  quantities,  it  is  used  tm 
a  valuable  mineral  in  the  process  of  obtaining  smalt. 

GxNusIII.    IRON-MICA. 

1.   PEISMATIC  IRON-MICA. 

Prismatic  Blue  Iron.  Jam.  Syst  VoL  II.  p.  209.  Man. 
p.  116.  Phosphate  of  Iron.  Vivianite.  Phill.  p.  288. 
Blaue-Eisenerde.  Krystallisirte  Bkueisenerde.  Vivi- 
anit.  We&x.  Hofiin.  H.  B.  III.  2.  S.  302.>  lY.  8. 
S.  144.  Min.  Sjst  S.  9.  41.  Eisenblau.  Hausm.  III. 
S.  107d.  Phosphorsaures  Eisen.  Leokh.  S.  357* 
Fer  phosphate.  Haut.  TabL  comp.  p.  99.  Trait^, 
2de  £d.  T.  IT.  p.  126. 

Fundamental  form.     Scalene  four-sided  pyramid. 

P  =  J  } JJI  g^l ,  134°  31',  82^  4Sr.     Inclinatbn 

of  the  axis  =  10^  53'  in  the  plane  of  the  long 
diagonal.    Vol.  I.  Fig.  41.    Ap. 

a  :  b  X  c  :  d  sa  6*2  c  10*2  :  7*3  :  1. 

Simple  forms.     ~  =  119^  4' ;    (jpr  +.oo)»  =  UV 

&\    (fr  +  ot.)'  =  154"'  14';    ?E  =  64»  1^; 

'  f  r  +  OD  ;    Pr  +  OD. 
Char,  of  Comb.  Hemi-prismatic.    — .  _  =  7P  34'. 


Inclination  ofP  —  <»tofr+QD  =  100^  63'. 
Combinations.     1.  _.     fr  +  oo.    Pr+go.    Sim. 


Fig.  46.    Bodenmais,  Bavaria. 
%  _.    ^,     (Pr  +  od)'.      f r  +  00.      Pr  +  qo, 


%      % 
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Sun.  Fig.  78»,  only  having  the  edge  of  the  py- 
ramid replaced.     St  Austle,  Cornwall. 

8.  ^      (Pr  +  (»)».      (P  +  oo)«.      Pr  +  od. 

Pr  +  00.     Cornwall. 
Cleavage.      Pr  +  oo  highly  perfect.      Traces  of 

f  r  +  OD  and  —  ^^^  —  ^  =  go**  56'.    Fracture 

not  observable.  Surface,  Pr  +  od  smooth ;  the 
rest  of  the  faces  streaked  parallel  to  the  edges  of 
combination  with  Pr  +  od. 

Lustre  pearly,  almost  metallic  upon  Pr  +  od.  The 
rest  of  the  faces  possess  vitreous  lustre* 

Colour  pale  biacidsh-green  ...  indigo- blue.  It  is 
green  in  the  dii*ection  of  the  axis  and  in  the 
plane  of  inclination,  also  perpendicular  to  the 
latter,,  but  of  a  pure  blue  colour  nearly  in  the 
directions  of  (Pr  +  ob)',  and  perpendicular 
upon  Pr.  The  united  effect  of  both  produces 
the  common  dirty  indigo-blue  colour.  Streak 
blueish-white,  very  soon  changed  into  indigo- 
blue.  The  powder  produced  by  crushing  the 
mineral  in  a  dry  state  is  liver-brown.  Trans- 
parent ••.  translucent;  least  transparent  in  a  di- 
rection perpendicular  upon  Pr  +  oo. 

Sectile.  Thin  laminas  are  perfectly  flexible  par- 
allel   to    the   intersection    of    Pr  +    od    with 

*  Pr  —  S 

—  2 —  •       Hardness  =  1-5  ...  S^O,   the 
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lowest  degrees  upon  Pr  +  oo.  Sp.  Gr.  =  2*661 , 
a  crystal  from  Cornwall. 

Compound  Varieties.  Small  remform  and  glo- 
bular shapes,  and  imbedded  nodules ;  also  super- 
ficial ooaAdgs  of  dusty  particles.  Composition  im- 
palpable, earthy  or  easily  reduced  to  powder. 

OBSERTATIOXB. 

1.  The  forms  of  the  present  ^>ecieB  possess  a  remarkable 
amdogjwith  those  of  otber  hemi-prismafic  species,  par- 
ticuUrly  of  prismatoidal  OypsumJuloide  and  prismatic 
Cobalt-mica. 

The  comish  Tsrieties  in  transparent  crystals  hare  been 
distinguished  from  the  rest  under  the  name  of  Vivianitc. 
The  rest  of  the  crTStollised  Tarieties  under  the  denomina- 
tion of  the  Prismatic  Blue  Irouy  were  sgain  separated  from 
the  compact  and  earthy  varieties,  or  the  Earthy  Blue  Iron, 
These  distinctions,  however,  seem  to  have  been  introduced 
only  from  the  succession  of  the  discoyery  in  regard  to  the 
varieties  which  they  comprehend,  and  not  from  any  scien- 
tific or  dassificatory  principle. 

2.  In  two  varieties,  a  friable  one  analysed  by  Klaproth, 
and  a  crystallised  one  from  Bodenmais  in  Bavaria  by  Yo- 
OEL,  the  following  chemical  constituents  have  been  di»i 
covered  : 

Protoxide  of  Iron  47*50  41'Oa. 

Phosphoric  Acid     32-00  26*40. 

Water  20-00  31-00. 

Its  diemical  formula,  derived  from  the  second  analysis,  is 

#e*  P  +  12  Aq,  which  corresponds  to  43*88  protoxide  of 
Iron,  22-28  phosphoric  acid,  and  33-84  water.  It  decrepi-r 
tates  before  the  blowpipe,  but  mdts,  if  first  reduced  to 
powder,  into  a  dark  brown  or  black  scoria,  which  moves 
the  magnetic  needle.  It  is  sohible  in  dilute  sulphuric  and 
lutric  acids.    The  friable  varieties  are  found  white  in  their 
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r^podtotiesy  but  like  the  white  powder  of  the 
ciTBtalB,  thej  soon  assume  a  blue  tinge,  on  being  exposed 
to  the  air. 

8.  The  yarieties  of  the  present  species  occur  in  difibtent 
kinds  of  natural  repositories.  Some  of  them  are  found 
crystaUised,  particularly  accompanied  by  hexalydral  Iron- 
pyrites  in  copper  and  tin  veins ;  others  in  very  narrow  veins 
traversing  greywacke,  partly  with  hexahedral  Gold,  and 
other  species,  which  accompany  the  latter;  still  othen» 
probably  in  beds,  along  widi  riiombohedral  Iron^pyriteSi 
octahedral  Iron-ore,  and  some  at  last  are  disseminated  in 
basalt,  and  other  trap  rocks.  The  compound,  friable  vaiie- 
ties  are  imbedded  in  day,  and  in  the  depositions  of  bog 
iron-ore,  which  indicate  a  more  recent  formation  of  it. 

4.  The  first  varieties  exhibited  in  the  cabinets  of  mi- 
nerab  were  those  from  VSrospatak  in  Transylvania,  where 
they  are  found  in  the  gold  mines,  and  iiave  been  consider- 
ed as  blue  gypsum.  The  Vlvianite  occurs  near  St  Agnes 
in  Cornwall,  the  Prismatic  Blue  Iron  at  Bodenmaia  in 
Bavaria,  in  several  districts  of  France,  in  Isle  de  France, 
&C.  partly  imbedded  in  mountain  rocks.  The  Earthy  Blue 
Iron  is  found  in  the  Gail  valley  in  Carinthia,  at  Liglst  and 
other  places  in  Stiria,  at  Eckartsberge  in  Thuringia,  in 
Wiirtemberg  and  Baden,  in  Lusatia,  and  other  countries. 
It  has  been  discovered  in  several  peat  mosses  in  the  Shet- 
land t«1i|w<Ib^  also  at  Ballagh  in  the  Isle  of  Man,  where  it 
is  assodated  with  elks'  horns,  in  river  mud  near  Liver- 
pool, &C. 

GxMiis  IV.     GRAPUITE-MICA. 

1.    BHOMBOHEDBAL  OBAPHITE-MICA. 

Bhomboidal  Graphite.  Jam.  Syst.  VoL  II.  p.  216.  Man. 
p.  117*  Plumbago.  Graphite.  Black  Lead.  Phill. 
p.  364.  GraphiU  Wern.  Holi'm.  H.  B.  IIL  1.  S. 
309.  Graphit  Hausm.  I.  S.  6?.  Graphit  Leonh. 
S.  334.  Fer  carburd  Hauy.  Traite',  T.  IV.  p.  98. 
Graphite.  TabL  comp.  p.  70.  Vev  carbur^  ou  Gra- 
phite. Traits,  2de  Ed.  T.  IV.  p.  »5. 
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Fundamental  form.  Rhombohedron  of  unknown 
dimensions.  Vol.  I,  Fig.  7.  Simple  forms 
R  —  qd;  R-fx;  P;  P+a>;  in  various 
combinations,  as  :  R  —  od.  F.  P  +  oo,  simi- 
lar to  Fig.  112,  &c.  but  possessing  a  tabular 
aspect.  Character  of  combinations  di-rhoinbo- 
hedraU 

Cleavage,  R  — od  highly  perfect  Fracture  un- 
even,   scarcely  observable.      Surface,  R  —  od 

■  and  P  generally  smooth  or  faintly  striated  paral- 
lei  to  their  edges  of  combination,  the  rest  of  the 

.    faces  roughs 

Lustre  metallic.     The  highest  degrees  of  lustre  are 

'    found  upon  R  «-  oo,  both  as  faces  of  crystallisa- 
.  tion  and  of  cleavage.     Colour  iron-black,  dark 
steel-grey.     Streak  black,  shining.     Opake. 

•Sectile.  Thin  laminae  are  highly  flexible.  Hard- 
ness =  10... 2 0.     Sp.  Gr.  =  20891,  Hauy. 

.  Compound  Varieties,  Massive  :  composition  gra- 
nular, the  individuals  flat  and  scaly,  of  various 
sizes,  frequently  impalpable.  Of  the  latter,  the  frac- 
ture is  conchoidal  or  even. 

OBSERVATIONS. 

I.  The  division  of  the  species  Graphite  into  Scaly  and 
Compact  Graphite,  depends  upon  the  size  ot  the  grain  in 
the  compositions,  the  former  comprehending  those  which 
are  still  discernible,  while  in  the  latter  they  are  withdrawn 
from  observation.  The  simple  varieties  have  been  either 
united  with  scaly  Graphite,  or  they  have  been  considered 
as  a  partlailar  sub-species  (Hoffm.  II.  B.  IV.  2.  S.  171.). 
*   2.  The  rhoro1)ohedral  Graphite-mica  consists  of 
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Carbon  01*00  92-00  00-00. 

Iron       10-00  8-0O  4-00. 

Oxygen    9*00.  Scheele.      0-00.  Vauq.  0*00.  Sacjss. 
In  a  high  degree  of  heat  it  is  combustible,  and  leaves  a 
residue  of  oxide  of  iron.    It  is  inftisible  alone,  and  with 
additions. 

3.  The  varieties  of  this  species  are  found  in  beds,  or 
form  beds  by  themselves,  in  slaty  and  ancient  trap-rocks. 
They  seem  often  to  repkoe  the  different  species  of 
Talc-mica  in  mixed  rocks,  particularly  in  gneiss,  if  con- 
taining a  great  proportion  of  Feld-spar.  In  the  beds  of 
rhombohedral  Lime-haloide,  the  rhombohedral  Graphite- 
mica  occurs  in  single  crystals,  or  in  imbedded  masnve  varie- 
ties.   It  is  likewise  met  with  in  the  coal  formation. 

4.  One  of  the  most  remarkable  repositories  of  rhombo* 
hedral  Graphite-mica  is  at  Borrowdale  in  Cumberland,  a 
bed  of  trap  very  much  interrupted,  and  alternating  with 
clay-slate.  In  the  neighbourhood  of  Hafnerzell,  Gries- 
boch,  &c  in  Fassau,  in  Austria,  Moravia,  and  other  coun- 
tries, it  forms  a  constituent  part  of  gneiss ;  in  Lower  Stiria 
it  is  imbedded  in  granular  limestone.  It  occurs  crystallis- 
ed in  Greenland,  in  the  parish  of  Pargas  in  Finland,  and 
different  varieties  are  known  from  the  Tyrol,  Salzburg, 
Piedmont,  France,  Spain,  Norway,  and  America.  In  the 
coal  formation  it  is  found  at  Cumnock  in  Ayrshire. 

5.  The  chief  employment  of  this  mineral  is  in  manufac- 
turing pencils  and  crucibles,  the  latter  particularly  for  the 
purposes  of  the  mint.  It  is  also  used  for  giving  a  gloss  to 
iron  stoves  and  railings,  and  for  diminishing  the  friction 
in  machines. 


Gekos  V.    TALC-MICA. 

1.    PJIISMATIC  TALC*MICA. 

Rhomboidal  Mica   (in    part).   Jam.  Syst  Vol.  II.  p. 
22L      Prismatic  1'alc-Mica  (in  part).  Man.  p.  119. 
Talc.  Green  F^iith.  Chlorite.  Piiill  p.  116.  117*  120. 
VOL  II.  y 
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Topfrtdo.  OrUnerde.  Chlorit.  Talk,  Wben.  Hoffin. 
H.  B.  II.  2.  S.  131.  134.  195.  267.  Chlorit.  Topf- 
stein.  Talk.  Hausk.  II.  8.  490.  496.  497.  Chlorit. 
Talk.  Top&tein.  LtEokh.  S.  465.  466.  4^7.  Talc  (m 
part>  Havt.  Trait^  T.  III.  p.  252.  TaU.  comp.  p.  66. 
Traits,  2de  EdL  T.  IL  p.  489. 

Fundamental  form.  Scalene  four-sided  pyramid  of 
unknown  dimensions.  Vol.  I.  Fig.  9.  Simple 
forms.  P  —  00 ;  P  +  go  =  12(r  (nearly) ; 
JE^r  +  00 ;  Pr  +  oo ;  in  various  combinations 
presenting  hexagonal^  rhomboidal,  and  rectan- 
gular plates. 

Cleavage^  P  .»  od,  commonly  highly  perfect  Frac- 
ture not  observable.  Surface  P  —  oo  smooth. 
The  faces  of  the  other  forms  streaked  parallel  to 
the  edgea  of  combination  with  P  — -  oo. 

Lustre  pearly  upon  P^—  oo,  both  as  faces  of  cry  g. 
tallisation  and  of  cleavage.  The  faces  of  the 
other  forms  possess  vitreous  lustre,  inclining  to 
adamantine^  generally  low  degrees. 

Colour,  various  shades  of  green,  as  blackish-green, 
leek-green,  celandine-green,  and  apple-green, 
passing  into  greenish-grey,  greenish-white,  and 
greyish-white.  Streak  corresponding  to  the  co- 
lour, green .  • .  white.  Semi-transparent  • . .  trans- 
lucent Different  colours  in  different  directions. 
Some  individuals  are  of  a  bright  green  colour  if 
viewed  in  a  direction  perpendicular  to  the  la- 
minae, while  parallel  to  them  they  exhibit  in 
other  directions  a  fine  brown  dnge.  In  the  lat- 
ter direction  they  are  much  more  transparent 
than  in  the  former. 
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Sectile,  in  a  high  d^;ree.  Thio  lamiiMe  ate  easily 
flexible.  Hardness  =  10...1-6.  Sp.  Gr.  =  2-718 
a  dark-green  variety,  ocHnpound  of  large  indi« 
vidual8« 

Compound  Varieties,  Imperfect  globules  and 
stellular  groupes:  conipo^tioa  imperfect  columnar. 
Sooietimefl  several  crystals  are  engaged  with  each 
other,  so  as  to  produce  conical  and  cylindrical  ag- 
gregations. Massive :  composition  granular  of  va- 
rious siises  of  individuals,  often  impalpable ;  some- 
times imperfect  columnar.  The  individual  are 
sometimes  strongly  coherent  with  each  other^  or  flat^ 
SOBS  to  give  rise  to  an  imperfect  slaty  structure^ 
Often  earthy,  without  connexion  of  its  particles 

OBSBftTATIOVS. 

1.  The  difference  among  the  species  and  sub-species, 
comprehended  within  prismatic  Talc<>mica,  depends  upon 
various  properties  at  the  same  time,  both  of  the  individuals 
themselres  and  of  their  compositions,  and  it  is  not  there- 
fore  without  many  difficulties.  The  varieties  of  dai^. 
green  (leek-green,  celandine-green,  &c)  colours,  incfiniHg 
to  brown,  constitute  the  ChlorUe^  siibdiWded  info  fiUated 
and  common^  tlaty  and  earthy  €!hlorite.  The  first  of  these 
contains  the  crystallised  varieties,  and  such  compound  ones 
as  consist  of  easily  separable  individuals,  not  presenting  a 
slatj  structure.  The  second  contains  those  granularly 
compound  varieties,  in  which  the  individuals  can  BCxroAj 
be  traced,  or  in  which  they  are  not  observable  at  all. 
Chlorite-slate,  or  slatj  Chlorite  refers  to  such  compound 
varieties  as  have  a  datj  tektuxe,  and  earthy  CShlorite  ttf 
such  as  axe  but  loosely  coherent,  or  already  in  astate  oflooae 
sealy  parfcides}  and  it  is  distinguished  from  fiiliiited  ChlO'. 
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rite  onlj  by  the  smallness  <^  its  grain.  Immediatelj  with 
those  varieties  of  Chlorite  whose  composition  is  impalpable, 
the  Green  Earth  is  connected,  from  which,  however,  we 
must  except  what  has  been  termed  crystallised  Green- 
earth,  and  which  consists  of  decomposed  crystals  of  para- 
tomous  Augite-spar.  The  species  Talc  comprehends  the 
varieties  of  generally  pale  green,  particularly  apple-green, 
grey  and  white  varieties,  and  is  divided  into  comnumy  earthy, 
and  indurated  Talc.  Simple  varieties  are  common  Talc  ; 
also  such  compound  ones  in  which  cleavage  is  transformed 
into  slaty  structure,  the  latter  being  generally  very  per- 
fect ;  or  such  as  consist  of  columnar  particles  of  composi- 
tion ;  earthy  Talc,  or  Nacrite^  consists  of  loose  particles,  or 
such  as  are  but  s%htly  cohering ;  and  indurated  Talc  refers 
to  imperfect  and  coarse  slaty  varieties,  in  which  this  kind 
of  structure  is  more  the  consequence  of  composition  than 
of  imperfect  cleavage.  If  this  structure  be  sufficiently  im« 
perfect  to  become  coarse  and  indistinctly  granular,  Pot^tonc 
or  Lapit  oUarit  is  formed,  which,  possessing  the  united  prx>- 
perties  of  softness  and  tenacity,  may  be  easily  turned  into 
vessels  ;*  and  it  is  perhaps  only  for  that  reason  that  it  used 
to  be  distinguished  as  a  particular  species.  It  must  be  re- 
marked, however,  that  several  of  the  most  important  natu- 
ral-historical properties  of  the  substances  af  present  com- 
prised within  the  species  of  prismatic  Talc-mica,  are  too 
little  known  to  admit  of  an  exact  comparison,  so  that  they 
may  possibly  require  in  future  to  be  divided  into  several 
^>ecies. 

2.  Three  varieties  of  the  present  species,  foliated  Talc 
analysed  by  VAuauELiir,  slaty  Chlorite  analysed  by  Gru- 
KEa,  and  Green  Earth  analysed  also  by  VAuauELiN, 
have  yielded : 


*  I  have  been  informed  by  CapUdn  Stewart,  that  the 
translucent  white  variety  of  common  Talc  from  Almorab, 
in  the  Himalayah  mountains,  is  employed  for  the  same  pur- 
poses.   H. 
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SUica 

63-00 

29*60 

52-00. 

Magnesia 

27-00 

21-39 

6-00. 

Oxide  of  Iron 

3-60 

23-39 

23-00. 

Alumina 

1-60 

15-62 

7-00. 

Water 

0-00 

7-36 

4-00. 

Fotaah 

0-00 

0-00 

7-60. 

Lime 

0-00 

1-60 

0-00. 

These  analyses,  as  well  as  those  of  peveral  other  varieties 
of  the  species,  shew  that  our  information  also  in  respect  to 
its  chemical  constituents  is  still  very  defective.  Before  the 
blowpipe  some  of  them  lose  thmr  colour,  and  are  difficultly 
fusible,  others  are  changed  into  a  black  scoria,  still  others 
are  infusible.  In  these  phenomena  also  there  is  so  little 
agreement  between  the  varieties  employed,  that  we  are 
forced  to  draw  the  conclusion,  either  that  the  varieties 
were  not  pure  enough,  or  not  simple  ones,  which  they  al- 
ways should  be  if  we  wish  to  arrive  at  a  correct  result,  or 
that  they  belonged  to  dififerent  species. 

3.  Common  Talc,  indurated  Talc,  Potstone  and  slaty 
Chlorite,  constitute  themselves  beds  in  primitive  mountains. 
The  latter  frequently  contains  imbedded  crystals  of  octa- 
hedral Iron-ore ;  some  of  the  former  contidn  rhombohednd 
Fluor-haloide,  several  species  of  Lime-haloide,  of  Augite- 
spar,  &c  Common  Chlorite  in  particular  ib  found  in  beds  in 
primitive  rocks,  consisting  chiefly  of  ores  of  iron,  rhombohe- 
dral  lime-haloide,  and  several  species  of  the  genus  Augite- 
spar.  Other  varieties,  and  among  these  the  small  scaly  crys- 
tals of  foliated  Chlorite  and  earthy  Chlorite,  occur  in  veins  of 
various  descriptions,  and  in  the  crystal  caves  of  the  Alps. 
Green-earth,  and  sometimes  also  foliated  Chlorite,  occur  In 
amygdaloidal  rocks,  where  they  are  found  either  lining  the 
vesicular  cavities,  or  as  imbedded  nodules  in  the  body  of  the 
rock  itself.  Earthy  Talc  or  Nacrite,  of  whose  natural  his- 
torical properties  but  little  is  known,  has  been  found  in 
lead  veins. 

4.  Those  varieties  which  by  themselves  form  mountain 
masses,  are  met  with  in  the  primitive  districts  of  several 
countries,  as  in  the  Tyrol,  in  Salzburg,  Switzerland,^Swe- 
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deo,  Norway,  Corrict,  &c,  in  the  Gramptans  in  Scotland, 
in  Unst,  one  of  the  Shethind  ides.  Upon  heds  and  veins 
with  metallic  ores  and  Pyrites  they  are  found  in  consider- 
able  quantities  in  Cornwall,  where  they  are  known  by  the 
name  of  PSoieA,  also  in  Saxony,  Salaburg,  Sweden,  &c. 
The  ccystalliaed  varieties  occfir  in  yeins,  frequently 
in  mount  St  Gotliftrd  in  Switzerland,  also  in  Salzbui^g, 
Sweden,  'and  other  countries.  The  chief  localities  of 
Green-etrth  are  the  Monte  Baldo  near  Venma,  Iceland, 
the  Faroe  iabnds,  Tyrol,  Hungary  and  Transylvania,  and 
▼arious  pboes  in  Great  Britain  and  Ireland* 

6.  Some  of  the  varieties  occurring  in  beds  in  lai^  masses, 
are  used  as  fire-stones  in  iroB  fbmaces.  In  Switzerland 
potstone  is  turned  into  culinary  and  other  vessels,  and 
worked  into  plates  for  the  construction  of  stoves.  Green. 
earth  is  used,  both  raw  as  a  green  colour,  and  burnt  as  a 
reddish-brown  colour,  for  painting  houses,  &c.  The  Vene^ 
fiaw  Tale^  a  variety  of  common  Talc  of  a  greenish-white 
edour,  ftrmerly  lued  as  a  medicine,  seems  to  be  no  longer 
in  use. 

%  EHOMBOHEPRAL  TALC-VICA. 


Jthoniboidal  Hica  (in  part).  Jak.  Syst  VoL  11.  p. 
S2l.  Bhomboidal  Talc-Mica.  Man.  p.  127-  Alica. 
Phill.  p.  100.  Glimmer.  Wsrk.  Hoffm.  H.  B.  II. 
2.  S.  116.  Glimmer.  Hausk.  IT  S.  487.  Glim, 
toer.  LzoKH.  S.  461.  Mica.  Haut.  Traits,  T.  III. 
p.  908.  TabL  comp.  p.  6».  Trait^  2de  £d.  T. 
III.  p.  111. 

Fundamental  form.    Rhombohedron  of  unknown 
dimensions.  Vol.  I.  Fig.   7.        Simple   forms. 

B  ^  OD  (P) ;  R  +  oo;  P  («,  aO  ;  P  +  a 
{M^  r).  Various  combinations  of  these  forms, 
whose  character  seems  to  be  di-rhombohedral,  q& 
1.  R  — X.  P  +  od;  2.R  — qd.  P.  P  +  oo  ; 
3.  R.  —  QD.  r.  R  +  OD.  P  +  cz>,&c. 
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Cleavage,  B  —  od,  highly  perfect,  and  easily  ob- 
tained, passing  in  less  perfectly  formed  varieties 
into  slaty  structure.  Traces  of  P  +  oo.  Frac- 
ture scarcely  observable,  uneven.  Surface  P 
and  F  +  00  horizontally  streaked,  the  other 
faces,  particularly  B  —  oo,  smooth. 

Lustre  pearly,  often  inclining  to  metallic  upon 
B  -^  00 ;  the  other  faces,  if  they  are  smooth 
enough,  present  a  kind  of  lustre  between  vitre- 
ous and  adamantine.  Colour  various  shades  of 
grey,  generally  passing  into  green,  brown,  and 
black,  also  into  white  and  red  (particularly 
peacbblossom-red).  Superficial  tinges  of  pinch- 
beck-brown. Streak  white,  grey.  Transparent, 
imperfectly...tran8lucent  on  the  edges.  It  is 
less  transparent  in  the  direction  of  the  axis 
than  perpendicular  to  it.  There  is  also  a  dif- 
ference of  colours  observable  in  these  directions, 
for  instance,  oil-green  in  the  first,  and  liver- 
brown  in  all  the  others. 

Sectile.  Thin  laminae  are  elastic.  Hardness  =  8*0 
•..S-5.  The  acute  edges  of  the  laminae,  however, 
will  sometimes  scratch  glass.  Sp.  Gr.  =  2*949, 
a  greenbh-black  variety  in  large  individuals. 

Compound  Varieties,  Globular  forms,  both 
imbedded  and  implanted:  surface  of  the  latter 
rough ;  compoeition  columnar,  sometimes  joining  in 
a  second  curved  lamellar  composition.  Massive: 
composition  granular  of  various  sizes  of  individuals ; 
or  idso  imperfect  columnar,  faces  of  composition 
irregularly  streaked  and  rough. 


SOO  PnYSIOCRAPllY.  CLASS  II. 

oMsmvATiova. 

I.  The  substances  hitherto  comprised  under  the  name  of 
Micoj  do  not  all  belong  to  the  .species  of  rhombohedral 
Talc*mica ;  but  it  would  be  impossible,  from  the  present  im- 
perfect state  of  our  information,  to  draw  clear  lines  of  se- 
paration between  the  rarious  species  designated  by  that 
name.  Although  in  several  of  them  the  system  of  cr^'stal* 
lisation  be  known,  yet  we  are  not  acquainted  with. the  re- 
spective series  of  crystallisation,  that  is  to  say,  with  the 
angles  of  the  fundamental  rhombohedrons  or  scalene  four- 
sided  pyramids  $  and  the  distinctive  characters  which  then 
remain  are  not  in  general  sufficient  to  ^ve  security  and 
evidence  to  the  determination  of  the  species.  The  optical 
researches,  however,  of  Dr  Bkewstek  and  M.  BiOT,have 
■hewn  that  the  various  kinds  of  Mica  differ  considerably  in 
their  action  upon  light,  some  of  them  possessing  only  one 
axis  of  double  refraction,  and  shewing  one  system  of  co- 
loured rings,  while  others  possess  two  axes,  and  shew  there- 
fore two  systems  of  coloured  rings.  Among  the  first  again, 
some  possess  a  positive  optical  axis  like  rhombohedral 
Quartz,  though  the  greater  part  of  them  exhibit  a  negative 
one,  like  rhombohedral  Lime-haloide.  The  resultant  axes, 
or  those  of  no  polarisation  in  the  other,  are  inclined  to 
each  other  at  various  angles,  and,  besides,  are  situated  in 
planes  perpendicuhu*  to  the  laminae,  which  in  some  of  them 
pass  through  the  long  diagonal,  in  others  through  the 
short  diagonal  of  a  rhombic  prism  of  120*"  and  60%  supposed 
to  result  from  the  enlargement  of  four  of  the  lateral  fiices 
of  the  six-sided  laminse.  Count  Bouniroxr  assumes  an 
oblique  rhombic  prism  for  the  primitive  form  of  Mica. 
According  to  Mr  Soret,  who  likewise  supposes  the  primi- 
tive form  of  certain  varieties  of  mica  to  be  an  oblique 
prism,  the  plane  of  the  resultant  axes  passes  in  these 
through  the  short  diagonal  of  the.  base,  and  this  takes  place 
in  several  micas  from  Sweden  and  Siberia.  In  others, 
where  the  primitive  form  is  a  right  prism,  the  plane  of  the 
resultant  axes  passes  through  the  long  diagonal  of  the  base, 
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and  this  b  the  ctse  in  the  mkaa  from  St  Oothard  and  firom 
Altenbexg  in  Saxony.  Seireral  crjstallifled  varieties  from 
Vesuvius,  of  a  pale  green  colour,  and  others  from  various 
localities,  presenting  green,  brown,  and  black  colours,  pos- 
sess one  axis  of  double  refiraction.  The  forms  of  the  mi- 
nerals called  Mica  thus  appear  to  belong  to  three  different 
systems  of  crystallisation ;  they  are  sufficient  to  shew  how 
much  there  is  yet  to  be  done  in  examining  their  varieties. 
2.  Not  less  at  variance,  and  partly  in  opposition  with 
each  other,  we  find  the  results  of  chemical  analyses  of  the 
different  kinds  of  mica,  as  comparatively  instituted  and 
published  by  Klapboth,  Rose,  and  Peschixiu 


Inpcdientk 

Ziaavald. 

From  BUmtUu 

ttOolkud. 

rmm 

Kh^H1^ 

Alumina 

20-00 

34-25     22*00 

0-00 

86-80 

Silica 

47-00 

48-00     40-25 

10-50 

46-36 

Oxide  of  Iron 

1550 

4-50 

8-75 

26-50 

4-53 

Ox.  of  Titanium 

0-00 

000 

13-00 

25-40 

0-00 

Ox.  of  Manganese 

1-75 

a  trace 

2-00 

25-25 

0-00 

Magnesia 

000 

0-60 

0-00 

0-00 

a  trace 

Lime 

0-00 

000 

1-76 

0-00 

0-00 

Potash 

14-50 

8-75 

7-25 

0-00 

9-22 

Fluoric  acid  1 
and  water    ) 

0-00 

0-00 

3-24 

0-00 

1-81 

Klafr. 

K  I.APR. 

Pe«ch.!Pesch. 

Rose. 

From  a  comparison  of  these  analyses,  it  appears  that  there 
exbt  differences  among  the  varieties  of  mica,  which,  how- 
ever, it  is  impossible  to  reduce  to  fixed  points,,  so  long  as 
we  are  in  want  of  an  accurate  natural-historical  deter-' 
mination  of  the  species.  This  determination  must  flow 
from  principles  of  Natural  History,  and  can  the  less 
depend  upon  chemical  relations,  as  the  very  object  of  a 
great  part  of  the  present  reseaiches  of  chemistry  consbts 
in  examining  the  nature  of  the  composition  in  those  bodies 
which  form  species  in  Natural  History.  Before  the  blow- 
pipe, several  varieties  first  lose  their  transparency,  and  then 
melt  into  a  scoria,  white  or  coloured,  or  even  black.  Others 
are  infusible,  and  they  shew  in  general  as  much  difference 
in  this  respect  as  in  their  composition. 
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8w  Mica  fimus  one  of  the  oonstituent  pirU  of  YvdaoM 
rocks,  as  granite,  gneim,  mica-date,  and  of  seyend  Tuie- 
ties  of  porphyry.  They  form  sometimes  more  or  less 
considerable  nodules  and  concretions  in  tiiese  rocks,  and 
then  contain  imbedded  crystals  of  prismatic  Topaz,  riiom* 
bohedral  Tourmaline,  and  other  species.  As  single  crystals, 
they  appear  not  unfinequently  imbedded  in  granular  lime- 
stone, in  basalt  and  wacke,  in  implanted  crystals  upon  the 
specimens  ejected  by  Mount  Vesuvius.  Several  varieties 
of  mica  accompany  in  metalliferous  beds,  the  ores  of  tin 
and  scheelium,  and  they  occur  likewise  in  ancient  veins, 
which  consist  of  those  spedes  which  are  contained  in  the 
ro^  which  they  travene. 

4.  Bemarkable  varieties  of  Mica  are  found  in  Siberia, 
particularly  cleavable  ones  in  large  individuals,  crystallised 
ones  at  Zinnwald  in  Saxony,  possessing  two  axes  of  double 
refraction.  It  is  also  found  in  the  Horlberg  in  Bavaria,  in 
imbedded  globules  in  Moravia,  in  Mount  St  Gothard  in 
Switzerland,  at  Finbo  in  Sweden,  in  Pargas  in  Finland, 
here  with  curved  ftces  of  cleavage ;  at  Wiesenthal  in  Sax« 
ony,  and  Joachimsthal  in  Bohemia,  imbedded  in  basalt 
and  wacke,  &c  At  Mount  Vesuvius,  crystals  of  Mica 
with  one  axis,  often  of  considerable  size  and  transparency, 
occur  in  the  drusy  cavities  of  the  ejected  specimens.  It 
occurs  besides  in  great  variety  in  many  other  countries. 

5.  Perfectly  cleavable  varieties,  which  are  transparent  at 
least  if  reduced  to  a  considerable  tenuity,  are  used  in  Si- 
beria, in  Mexico  and  Peru,  instead  of  window  glass ;  and 
from  the  first  of  these  countries,  they  have  on  that  accotmt 
received  the  name  of  M*^*covy  gkus.  In  Siberia,  the  ex- 
traction of  the  large  crystalline  masses  imbedded  in  granite, 
forms  an  object  of  mining.  It  is  sometimes  used  for  vari- 
ous optical  purposes,  and  enters  the  composition  of  the 
artificial  avanturine. 

6.  LepidoiUe^  a  substance  included  by  some  authoni 
within  the  species  of  mica,  possesses  two  axes  of  double 
refiw;tion,  and  its  forms  therefore  are  likely  to  belong  to 
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the  prinMlitf  qnlem,  thoi^  thej  have  not  yet  been  ob- 
■emd.  It  oocun  in  gnmular  compontions  of  a  peachbloe- 
aoDMred  colour,  sometimes  pusing  into  soTenl  pale  ahidei 
of  green.  The  specific  gravity  of  Lepidolite  is  constantly 
lower  tl^m  that  of  the  rest  of  the  varieties  of  mica,  having 
been  found  in  a  rery  pure  variety  »  3*832.  Its  chemical 
constituents  are,  according  to  Wsxa, 

Alumina  83«61. 

Silica  49<0e. 

Oxide  of  Manganese    1*4A. 

Magnesia  0*41. 

lithia  a-dO. 

Potsah  4-18. 

Fluoric  Acid  8-46. 

Water  4-1& 

and  a  trsoe  of  oxide  of  iron.  Before  the  blowpipe  upon 
charcoal,  it  intumesces,  and  fuses  veiy  eatalj  into  a  trans- 
parent globule.  It  has  been  found  near  Bosena  in  Menu 
via,  and  at  Ut5  in  Sweden,  in  primitive  rocks.  It  is  cut 
into  sttuif-boxes  and  various  ornaments. 

7*  Clay-thU  is  in  a  very  dose  connexion  with  the  differ- 
ent substances  comprised  within  the  name  of  Mica,  and 
uninterrupted  trsnsitions  may  be  found  from  those  posses  ■ 
sing  low  degrees  of  perfection  in  their  cleavage  into  the 
varieties  of  day-slate.  This  substance,  besides,  cannot  be 
considered  as  a  particular  spedes,  being  generally  not  only 
compound,  but  even  mixed.  Its  varieties  are  in  immediate 
connection  with  mica-slate,  which  is  again  united  to  granite 
by  means  of  gneiss.  The  proportion  of  mica,  which  forms 
one  of  the  constituents  of  the  latter,  increases ;  and  while 
the  others  diminish  in  quantity  and  size,  so  as  to  be  not 
observable  at  all  in  clay-slate,  it  imparts  to  this  rock  most 
of  the  properties  by  which  it  is  characterized.  This  is  the 
result  of  immediate  observation,  and  taenoe  may  also  be 
explained  the  varieties  met  with  in  clay-shUe,  and  whidi 
have  given  occasion  for  designating  some  of  them  by  parti- 
cular  names.  Most  of  the  other  slaty  rocks  are  more  or 
less  allied  to  clay-slate. 
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Abo  ibe  results  of  chemical  analjrais  correspond  wtth 
this  mode  of  viewing  the  subject.  M.  d*Aubdissok  has 
found  one  of  its  ▼ariettes  to  consist  of 

Alumina  23*ft0. 

Silica  48'60. 

Oxide  of  Iron  11-30.   . 

Oxide  of  Manganese    0-50. 

Magnesia  I -00. 

Potash  4*70. 

Water  700. 

Carbon  0-30. 

Sulphur  0-10. 

Claj-slate  melts  into  a  scoria.  It  forms  rodcs,  and  is  asso- 
ciated and  alternates  with  various  other  rocks  possessing 
a  slaty  structure.  It  occurs  in  primitive  and  transition 
mountains.  Sometimes  it  includes  ciystals  of  Chiastdite, 
more  firquently  it  contains  ctystals  of  hexahedral  Iron- 
prrites.  It  is  spread  over  many  coimtries  as  a  rock,  giving 
in  many  places  occasion  to  important  mining  proceedings. 
It  is  used  also  as  a  roofing  slate,  for  manufiu:turing  slates 
for  drawing  and  writing,  and  some  varieties  also  as  whet- 
stones. It  is  employed  as  a  flux  in  melting  ores  of  iron ; 
but  most  of  its  varieties  are  useless  for  purposes  of  build- 
ing or  paving. 

GsNOs  VI.    PEARL-MICA. 

1.   BHOMBOHEDRAL  PEAAL-MICA. 

Rhomboidal  Pearl  Mica.  Jah.  Man.  p.  129.  Margarite 
(of  Fuchs).  Pbill.  p.  208.  PerlgUmmer.  Leoxh.  S. 
655. 

Fundamental  ^rm.  Rhombohedron  of  unknown 
dimensions.  Vol.  I.  Fig.  7«  Simple  forms  R  —  qd; 
P ;  P  +  00.  Combinations  of  these  with  each 
other. 
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Oaavage,  R  -—  oo  highly  perfect  Traces  of 
P  +  00.  Fracture  not  observable.  Sarface^ 
B  —  00  triangularly,  P  and  P  +  oo  horizontally 
streaked,  though  faintly. 

Lustre,  common  pearly  upon  R  -*«  oo,  both  as  fa- 
ces of  crystallisation  and  of  cleavage,  vitreous 
upon  the  other  faces.  Colour  pale  pearl-grey, 
passing  into  reddish-  and  yellowish-ivhite.  Streak 
white.     Translucent. 

Rather  brittle.  Hardness  =  S-5 . . .  4*5.  Sp.  6r.  = 
8-032. 

Compound  Varieties.  Massive:  oompoution 
granular,  individuals  of  various  sizes,  faces  of  oom<- 
position  seldom  observable,  rough,  sometimes 
smooth, 

0BSX&TATI0N8. 

1.  The  determination  of  the  crystalline  system  of  the 
forms  belonging  to  the  present  substance  is  not  altogether 
to  be  depended  on,  from  a  want  of  sufficient  observation. 
It  may  prove  in  future  to  be  prismatic 

2.  A  variety  of  rhombohedral  Pearl-mica  hatf  yielded  to 
Mr  Dd  Mekil. 

Silica  37-00. 

Alumina  40*50. 

Oxide  of  Iron   4*60. 

Lime  8-96. 

Soda  1-24. 

Water  1«00. 

On  account  of  the   considerable  loss  of  6-00,  Mr.Du 
Mekil  wishes  to  have  the  analyns  repeated. 

3.  Rhombohedral  Pearl-mica  has  been  found  in  a  bed  in 
primitive  rocks,  mixed  with  and  engaged  in  the  variety  of 
prismatic  Talc-mica,  called  foliated  Chlorite,  at  Sterzing  in 
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the  Tjrol,  wheie  it  is  aooompanied  by  KhombohQChwl  Floor- 

haloide  and  axotomgu0  Iron«ore. 


Obdek  VI.    SPAR, 
GftMual.    SCHILLEB.SFAR. 

1.   DIATOMOUS^  SCHILLEE-8PAB. 

Common  Schiller-Spar.  Jam.  Sjst  VoL  II.  p.  117*  Bia* 
tomous  Schiller-Spar.  Man.  p.  130.  SchiUer-Spur  (in 
raxt).  PaiLL.  p.  7L  SchulerBtein.  Wx&v.  Hoffm. 
H.  B.  II.  2.  S.  264.  Talkartiger  Diallag.  Hausbi.  II. 
S.  715.  SchiUerapath.  Leonh.  S.  518.  Spatii  cha- 
toyant  Haut.  Trait^  T.  IV.  p.  895.  Diallu^m^tal. 
liR&e  (in  part>  TabL  comp.  p.  47.  Traits  Sde  £d.  T.  II. 
p.  455. 

Fundamental  form.  Scalene  four-'sided  pyramid 
of  unknown  dimendons.  Simple  forms,  charac- 
ter of  combinations,  &c.  imknown,  the  latter  pi^ 
bably  hemi-  or  tetarto-prismatic. 

Cleavage  in  two  directions,  with  different  distinct- 
ness, one  of  them  h&ng  highly  perfect  and  easily 
obtiuned,  while  the  other,  appears  only  in  slight 
traces.  Inclination  between  135^  and  140^. 
Fracture  uneven,  splintery. 

Lustre,  metallic^peaorly  and  eminent  upon  the 
perfect  faces  of  cleavage,  indistinctly  vitreous 
upon  the  other  faces.  Colour  olive-green  and 
blackish-green,  inclining  to  pinchbeck-brown  upon 
the  perfeet  faces  of  cleavage.    Streak  greyish« 

^■^"^^^^^^^■^^^^■— -^M-^— ^■^^■^••IM^™— ^■■^■^■^■■i^"^— ■^^■^■l^".."^""^""* 

*  From  Xk  through,  and  «Vm»  I  cut,  emfy  cleavable  ui 
direction  thi^ugb  th«  cr78tal«« 
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white,  inclining  a  little  to  yellow.     Translucent 
on  the  edges. 
Rather  sectile.     Hardness  =  3*5  ...  40.     Sp.  6r. 
=  2*693,  the  variety  from  the  Baste  in  the  Hartz. 

Compound  Varieties,  Massive:  composition 
granular,  of  various  sizes  of  individuals.  The  in- 
dividuals are  often  as  if  interlarded  with  ser- 
pentine. 

OBSSaVATXOHB. 

1.  The  diatomous  Schiller-spar  oonabts  of 
Silica  52-00  6200  41-00. 

Magnesia  6-00  10-00  29-00. 

Ahimina  23-33  13-00  3-00. 

liime  7-00  0-00  1-00. 

Oxide  of  Iron  17*50  13  00  14-00. 

and  manganese. 
Water  0-00  0-00  1000. 

Heyeb.      YAuausLiK.   D&APPixa. 
If  exposed  to  a  high  degree  of  heat,  it  becomes  hard,  and 
forms  a  porcelain-like  mass. 

8.  The  varieties  of  the  present  species  occur  in  imbedded 
simple  and  compound  ciTstalline  masses  in  seipentine^  with 
which  they  are  mixed ;  and  the  onljr  locality  of  them,  which 
can  be  indicated  with  certainty,  is  the  Baste  in  the  forest 
of  Harzebuig  in  the  Hartz.  All  the  other  localities  men- 
tioned for  this  species  are  uncertain,  as  it  has  not  hitherto 
been  sufficiently  distinguished  from  the  heBd-prismatic 
Sehiller-sper. 

S.   HEMI-PBI8MATIC  SCHILLER- SPAE* 

Sehiller-Spar  (Bronzite).  Jam.  Syst  VoL  II.  p.  175. 
Hemi-prismatic  Schiller-Spar,  or  Bronzite.  Man.  p.  131. 
Bronzite.  Schiller-Spar  (in  part).  Phill.  p.  26.  71* 
BUittriger  Anthophyfiit.  Werk.  Hoffin.  H.  B.  I.  S.670. 
SchiUerstein  ?  Bronzit.  Hausm.  II.  S.  717*    Brouil- 
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Leokh.  S.  618.  Diallafle  m^talloYcle  (in  part).  Havt. 
TabL  comp.  p.  47*  Diallage  fibro-laminaire  nu^talldide. 
Traits,  2de  £cL  T.  II.  p.  455. 

Fundamental  form.  Scalene  four-sided  pyramid 
of  unknown  dimensions.  Vol.  I.  Fig.  41 .  Simple 
forms  and  combinations  unknown.  Character 
of  combinations  hemi-prismatic  (inferred  from 
cleavage),  perhaps  tetarto-prismatic. 

Cleavage  f  +  oo  highly  perfect,  though  generally 
a  little  curved,  less  distinct  P  +  oo  =  94°  (near- 

Jy).     Traces  of  _  =  Ta**  (nearly)  and  Pr  +  oo. 

Fracture  uneven,  splintery. 

Lustre,  metallic-pearly  upon  Pr  +  oo;  for  the  rest 
low  degrees  of  an  imperfect  vitreous  lustre. 
Colour  dirty  shades  of  leek-green  and  blackish- 
green,  also  liver-brown,  hair-brown  and  clove- 
brown,  greenish-  and  ash-grey.  They  are 
heightened  by  a  metalloidal  appearance  upon 
Pr  +  QD,  and  often  incline  to  pinchbeck-brown. 
Streak  corresponding  to  the  colour,  yellowish- 
or  greyish- white.  Translucent,  sometimes  only 
on  the  edges. 

Rather  sectile.  Hardness  =  4*0... 50.  Sp.  6r. 
=  3^51,  a  brown  variety  from  Bayreuth. 

Compound  Varieties.  Massive :  composition 
granular,  of  various  sizes  of  individuals,  strongly 
connecled. 

OBSEEVATIOKS. 

1.  The  hem--[ri8matic  Schil!er-8par  con 9lsl9>  a  wording  to 
Klapbotk,  of 
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Silica  ^6-00. 

Magnesia         27'50. 

Oxide  of  Iron  10-50. 

Water  0-60. 

By  the  action  of  fire  it  assumes  a  lighter  colour,  and  loses 
its  water,  but  is  by  itself  infusible  be^ire  the  blowpipe. 

2.  The  vaneties  of  this  species  occur  in  imbedded  crys- 
talline particles,  either  simple  or  compound,  in  serpentine 
and  greeuHtone  rocks.  There  are  even  beds  included  in  the 
serpentine  formation,  which  consist  almost  entirely  of 
hemi-prismatic  Schiller-spar,  and  are  mixed  with  compound 
varieties  of  hemi-prismatic  Augite-spar.  It  is  often  associ- 
ated with  those  species  which  are  commonly  found  in  ser- 
pentine rocks. 

8.  It  is  found  in  considerable  qiuntities,  in  and  near  the 
Oulsen  mountain,  in  the  vicinity  of  Kiaubat  in  Stina* 
where  it  forms  those  beds  in  serpentine,  of  considerable  ex- 
tent, alluded  to  above.  It  occurs  near  Hdf  ih  Bayreuth, 
at  the  Baste  in  the  Hartz  ia  green-stone,  in  the  Badier 
mountain  in  Liower  Stiria,  and  the  Lizard  district  of  Corn* 
wall  in  serpentine,  and  under  similar  circumstances  in  va- 
rious other  countries. 

d.   PBISMATOIDAL  SCHILLElt-SPAB. 

Hypersthene  or  Labrador  Schiller-Spar.  Jak.  Syst 
VoL  II.  p.  178.  Prismatoidal  SchUler-spar  or  Hy- 
persthene. Man.  p.  132.  Hypersthene.  Phill.  p.  70. 
Faulit.  Werx.  Hoffm.  H.  B.  II.  2.  S.  143.  Hy. 
persthen.  H av  sif.  II.  S.  7 1 8-  Hypersthen.  Leom  h. 
S.  519.  DiaUage  metalloide.  Hauy.  Traits,  T.  IIL 
p<  127-  Hypel^th^ne.  TabL  comp.  p.  44.  Traits, 
2de  Ed.  T.  II.  p.  447. 

Fundamental  form.  Scaleiie  four-sided  pyramid  of 
unknown  dimensions.  The  simple  forms  and 
the  character  of  the  combinations  are  also  un<- 
known. 

vol.  II.  o 
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Clearage,  parallel  to  the  sides  of  a  four-sided  prisin 
of  about  9S%  more  perfectly  parallel  to  the  short 
diagonal  of  that  prism,  traces  parallel  to  the 
long  diagonal.     Fracture  uneven* 

Lustre  eminent  metallic-pearly  upon  the  single  per- 
fect faces  of  cleavage ;  in  other  directions  more 
or  less  distinctly  vitreous.  Colour  greyish-  or 
greenish-black ;  several  varieties  almost  copper- 
red  upon  the  pofect  face  of  cleavage.  Streak 
greenish-grey.  Opake,  in  some  varieties  slightly 
translucent  on  the  edges. 

Brittle.  Hardness  =  &0.  Sp.  6r.  =  8*389»  the 
American  variety. 

Compound  VarieAes.  Massive :  composition 
granular,  sometimes  of  conaiderable  size  of  indivi- 
duak ;  hc»  of  oompontion  uneven  and  rough. 

OBSERVATIONS. 

1.  According  to  Klaproth^  the  prismatoidai  Schiller- 
spar  connsts  of 

Silica  04*25. 

Magnesia        UHM). 

Altunina  2*26. 

Lime  I'M. 

Oxide  of  Iron  24*50. 

Water  1-00. 

and  a  trace  of  oxide  of  manganese.  If  heated  alone,  it  is 
little  altered  in  appearance,  but  melts  upon  charcoal  into  a 
greenish-grey  opiUce  globule,  easily  soluble  in  borax. 

2.  The  varieties  of  the  present  species  occur  engaged  in 
a  mixture  of  Labradore,  a  species  of  the  genus  Feld- 
spar, of  hemi-prismatic  and  paratomous  Augite-spor.  The 
rock  often  contains  octahedral  Iron-ore,  and  seems  to  be 
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ttulo^us  to  syenite  or  greenstone.  Tbef  ace  abo  mid  to 
hare  been  fi>und  in  a  glatj  rock  with  dodecahedral  Gaaet, 
and  in  serpentine  along  with  Saussurite. 

3.  It  has  first  been  brought  firom  the  coast  of  Labrador 
in  North  America,  and  in  reference  to  this  locality,  it  was 
named  Labradore  hornblende ;  which  name,  howerer,  was 
afterwards  exchanged  for  Fatilite,  from  the  ishnd  of  St 
FauL  It  has  been  mentioln6d  from  Cornwall,  where  it  is 
said  to  occur  in  serpentine,  and  in  prfamttre  slate  ia 
Greeaiand.  The  Tarietj  flxmi  the  latter  plaee  with  a  fatat 
opalescence  parallel  to  the  short  diagonal  of  the  piiim, 
which  has  been  considered  as  a  Tariety  of  the  present  spe- 
cies, presents  two  faces  of  dfi^avage  indined  at  an  angle  of 
about  124|%  and  must  be  referred  to  the  species  of  hemi- 
prismatic  Augite-spar,  as  has  first  been  observed  bj  Mr 
BaooxE. 

5.   PAISMATIC  SCHlLLEB-SPAtt. 

Anthophyllite.  Jasi.  Syst.  YoL  II.  p.  181.  Prismatic 
Schiller*Bpar  or  Anthophyllite.  Man.  p.  133.  Anthtf- 
phylUte.  Fhilx.  p.  69.  Strahliger  Anthophyllit. 
Wxav.  Hoffm.  H.  B.  I.  S.  073.  AnthophylliC 
Hausm.  II.  8.  7^*  Anthophyllit.  Leowh.  S.  432. 
Anthophyllite.  Haut.  TabL  comp.  p.  6&  AnthopfayU 
Hte.  Tndt^  ade  Ed.  T.  11.  p.  600. 

Fundamental  form.  Scalene  four-sided  pyramid 
of  unknown  dimensions ;  so  are  also  ample  formd 
and  the  diaraoter  df  combintftioiis. 

Cleavage,  parallel  to  the  sides  of  a  four-sided 
prism  of  about  1S4^^  and  both  its  diagonals,  the 
cleavage  parallel  to  the  long  diagonal  being  more 
distinct,  and  eatoily  obtained.  FraetHre  uneven. 
Surface  streaked  parallel  to  the  a^ds. 

tiUStre  pearly,  inclining  to  metallic,  particularly 
upon  the  perfect  face  of  cleavage.    Colow  be^ 
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tween  jellowish-grey  and  clov&'brown.     Streak 
white.      Translucent^    sometimes   only  on  the 
edges. 
Brittle.  Hardness  =  50  ^.  5*5.    Sp. Gr.  =  8129. 
Blobb. 

Compound  Varieties.  Mas^ve :  composition  co- 
lumnar, straight,  sometimes  divergent,  and  rather 
broad;  faces  of  composition  irregularly  streaked. 
They  are  often  aggregated  in  a  second  composition, 
which  is  angulo-granular  and  wedge-shaped. 

OBSERVATIOMS. 

1.  An  analysis  by  Johk  states  the  component  parts  of 
the  present  species  to  be 

Silica  66-00. 

Alumina  13*30. 

Magnesia  14-00. 

Lime  3*33. 

Oxide  of  Iron  6*00. 

Oxide  of  Manganese  3*00. 

Water  1-43. 

Alone  it  is  not  altered,  and  infusible  before  the  blow-pipe. 
It  is  dissolved,  though  with  difficulty,  by  borax,  and  yields 
a  glass  coloured  by  iron. 

d.  The  prismatic  Schiller-spar  occurs  in  beds  of  mica- 
slate,  accompanied  by  rhombohedral  Quartz,  dodecahedral 
Garnet,  several  varieties  of  Talc-mica,  of  hemi-prismatic 
Augite-spar,  prismatic  Feld-spar,  of  Cobalt-  and  Copper- 
pyrites,  &c.  Thus  it  has  been  found  at  Kongsberg,  and 
the  cobalt  mines  of  Modum  in  Norway.  With  hemi-pris- 
matic Aui^te^par  it  has  been  discovered  in  GreenLmd. 

3»  Although,  according  to  the  present  state  of  our  infor- 
mation, and  agreeably  to  the  principles  of  Natural  History, 
the  determination  of  the  present  genus  seems  to  be  unex- 
ceptionable ;  yet  much  is  still  necessary  Ibr  a  perfect  deter- 
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mination  of  the  speciea  whu;h  it  comprehends.  The  opi- 
mora  of  mineralc^ts  have  been  much  at  variance  in 
regard  to  these  substances  ;  but  generally  they  have 
pkiee4  them  near  each  other  in  their  sTstems,  on  account 
of  their  close  resemblance,  upon  which  depends  the  deter- 
mination of  the  genus.  A  more  accurate  examination 
of  their  forms  will  remove  in  future  every  doubt  on 
the  determination  of  the  species,  and  then  only  will  it 
be  possible  to  adapt  the  systematic  nomenclature  to  the 
-  geometrical  properties  of  the  species,  whidi  always  must 
correspond  to  the  state  of  our  information.  Mr  Hai- 
DiyoEB.  has  shewn,  (Trans,  of  the  Boyal  Soc.  of  Edinb. 
VoL  X.  p.  127.)  that  one  of  the  formerly  supposed  spe« 
des  of  the  present  genus,  the  Green  BiaUage  of  Haut, 
contains  nothing  but  varieties  of  two  other  species,  the 
hemi-prismatic  and  paratomous  ilugite-spar,  either  pure 
or  variously  blended  with  each  other.  An  exact  com- 
parison of  several  varieties  of  the  remaining  species  with 
ihe  same  two  species  of  th|B  genus  Augite«par,  with  which 
they  agree  so  aeariy  in  many  of  their  properties,  will  af- 
ford in  future  ai^  excellj^nt  test  for  the  correctness  of  their 
determination. 

OsKusU.    DISTH£N£^PAR. 

1.   PRISMATIC  DISTH£N£*8PAR. 

Prismatic  Eyanite.  Jam.  Syst.  VoL  II.  p.  94.  Man. 
p.  134.  f[yanite.  Cyanite.  Phill.  p.  81.  Cyanit. 
ithsetizit.  Werit.  Hofim.  H.  B.  II.  2.  S.  313.  lY.  2. 
S.  128.  KyaniU  Hausm.  II.  S.  636.  Disthen. 
Leonh.  S.  422.  Bisth^ne.  Haut.  Traits,  T.  III. 
p.  220.  TabL  comp.  p.  54.  Trait^  2de  £d.  T.  II. 
p.  357. 

FuDdamental  form*  Scalene  four-sided  pyramid  of 
unknown  dimenfiions,  the  axis  of  which  is  in- 
clined  in  the  planes  of  both  diagonals.  Vol.  J, 
Fig.  42. 
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Simple  forms.       ^  (P)  =  78^  45'  Phillips; 

r  L+®(r)5=79P10'PH.;    fr  +  ao(iO. 
Ciiar.  of  Comb.     Tetarto-prismadc.     loclinadon 
of  ?£  upon  ?  ^'*'°°.  =  98»16'  Ph. 

Conbiiiatk».  1.  ^    r  ^t°°'  ^r+  ao.  Fig.  82. 
Clonrage.    JE^r  ^-  cd  highly  perfect  and  eauly  ob> 

T>  ^r   f^  '|S«» 

tained,  less  distinct  r  — -!I — ,    least   of  all  — ^ 

Fracture  uneven.  Surface,  streaked  parallel  to 
the  common  edges  of  intersection,  between  the 
formSk 
Lustre  pearly  upon  Pv  +  (x>3  particularly  if  pro. 
duced  bjr  cleavage;  inclining  to  vitreous,  or  vi- 
treous upon  the  rest  of  the  faces,  the  former 
particularly  upon  faces  of  cleavage  parallel  to 

—HI — ,  if  they  are  easily  obtained.      Colour 

X 

generally  white,  often  passing  into  blue,  some^ 
times  inclining  to  green  or  grey.  Frequently 
^ts  of  berlin-blue  dongated  in  (me  direction, 
upon  a  paler  ground.  Streak  white.  Transpa- 
rent ...  translucent. 
Brittle.  Hardness  =  50...  7*0;  the  lowest  degrees 
upon  Pr  +  00,  the  highest  on  the  solid  angles  and 
edges.  Sp.  6r.  =  8*675,  a  blue,  transparent 
variety,  cut  and  polished;  8*559  a  milk-white 
variety  of  Khsetizite. 
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Compound  Varieties.  TwiiMrystals:  faces  of 
composition  parallel,  axis  of  revolution  perpendicu- 
lar to  Pr  4-  00.  Massive :  composition  broad  00- 
lumnar,  sometimes  straight  lamdlar,  often  curved 
or  divergent ;  faces  of  composition  in  most  cases  ir- 
regularly streaked. 

OfiSEHYATIONS. 

1.  The  two  varieties  formerlj  dSatinguiahed  as  particolar 
species,  which  the  prismatic  Disthene-spar  comprehends, 
«te  KtfanUe  and  RhcetixUey  but  they  are  so  nearlj  allied  to 
each  other,  that  the  colour  is  the  only  property  in  which 
thej  can  be  said  to  differ,  the  latter  of  them  referring  to 
those  varieties  whose  colour  is  white,  without  anj  deline- 
ations of  blue. 

2.  Three  varieties  of  the  present  species,  analysed,  the 
first  by  Saussurs,  the  second  by  Lauoirr,  the  third  by 


Alumina 

54-60 

55-50 

55-50. 

SiUca- 

80-e9 

38*50 

43-00. 

lime 

2-02 

0-50 

0-00. 

Magnesia 

2-30 

0-00 

0-00. 

Oxide  of  Iron  6*00 

2*76 

0-50. 

Water 

4-56 

0-75 

0-00. 

PotJish 

0-00 

0-00 

a  trace. 

It  is  not  altered  on  being  exppsed  to  heat,  and  is  infbsible 
even  in  very  hi^  degrees  of  temperature.  The  Bheti^ 
jsite  becomes  first  red,  but  again  white,  if  fiirther  heated. 
They  are  difiicultly,  but  entirely  soluble  in  borax.  Some 
crystals  exhibit  positive,  others  negative  dectridty,  on  be- 
ing rubbed,  and  to  this  property  in  particular  the  tum9 
DIsfftene  refers,  given  by  Haut  to  the  present  species. 

3.  The  varieties  of  prismatic  Disthene-spar  occur  in  crys* 
tals,  or  massive,  imbedded  in  rocks,  as  gneiss,  mica  slate,  &c. 
The  former  are  often  accompanied  by  prismatoidal  Garnet, 
united  with  them  in  a  remarkabk  manner.    It  is  found 
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also  in  beds  along  with  rhombohednil  Quartz,  dodecahedral 
Garnet,  and  several  species  of  Augite  spar  and  Schiller- 
spar.  In  single  small  crystals  it  is  met  with  in  the  rock 
called  white^one, 

4.  Cryntals  and  large  cleavable  varieties  are  found  at  St 
Gothard  in  Switzerhind,  the  Zillerthal  in  the  Tyrol,  U19 
Saualpe  in  Carinthia,  the  Bacher  mountain  in  Stiria.  It 
is  likewise  met  with  at  Langenloys  in  Austria,  at  Sebes  in 
Transylvania,  in  Bohemia,  Moravia,  and  Saxony ;  in  "Otoiff- 
shire  in  Scotland,  and  in  various  places  of  North  and  South 
America,  in  Siberia,  Ac.  The  IthsBtizite  is  chiefly  known 
horn  Pfitsch  in  tiie  Tyrol 

5.  Thin  laminae  of  this  mineral  are  sometimes  employed 
as  a  support  in  making  experiments  before  the  blowpipe. 
Blue  tran^arent  varieties  are  cut  and  polished,  and  then 
sometimes  sold  as  an  inferior  kind  of  Sapf^iiie,  which  is 
a  variety  of  riiombohedral  Corundum. 


GiKvsIII.    TRIPHANB-SPAR. 

1.   FBI8IIATIC  TBlPHAXK-SPABt 

Prismatic  Spodumene.  Jau.  Sy9t.  VoL  II.  p.  91.  Mian* 
p.  135.  Spodumene.  Phill.  p.  142.  Spodumen. 
WERN.  Hoflm.  H.  B.  II.  I.  S.  34 1.  Triphan.  Hausm. 
II.S.626.  Triphan.  LXONH.S. 484.  Triphane.HAi7r, 
Traits,  T.  IV.  p.  407*  Tabl.  comp.  p.  37.  Traits,  2de  £d. 
r.  III.  p.  134. 

Fundamental  form.  Scalene  four-sided  pyramid 
of  unknown  dimensions ;  so  are  also  idmple  forms 
and  the  character  of  combinations. 

Cleavage,  P  -H  00  =  9S**  Brooke  ;  f  r  +  00  rather 
more  distinct.     Fracture  uneven. 

Lustre  pearly.  Colour  various  shades  of  greyish- 
green  ;  passing  into  greenish-white.  Strieai( 
white.    Translucent* 
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Britde.  Hardness  =  6-6, -T-O,  Sp.Gn=i8170, 
a  variety  from  Ut6n« 

Compound  Varieties.    Massive :  ccMnposition  gra- 
iiular,  of  various  razes  of  individuals,  generally  large. 

0BSERVATI0K8. 

1.  Aocordiiig  to  AaFVEDSoiTy  the  prismatic  Triphane- 
«par  consists  of 

Silica  06-40. 

Alumina  S6-90. 

Lithia  8*86. 

Oxide  of  Iron    1-45. 
If  exposed  to  a  red  heat,  it  loses  transparency  and  colour. 
Before  the  blowpipe  it  intumesces,  and  then  melts  into  a 
nearly  coJourless  transparent  glass. 

3.  It  occurs  in  primitiye  rocks,  massive,  and  engs^^ed  in 
rhombohedral  Quarts,  alon^  with  rhombuhedral  Tourma- 
line, prismatic  Feld-spar,  &c. 

Ik  It  was  first  fiscovered  at  Utdn  io  S5dermanland, 
Sweden  $  but  has  afterwards  been  found  also  at  Sterxing 
in  the  T jroJ,  and  Killinpy  in  Ireland. 

2.    AXOTOMOUS  TBIPHANK-SPAII. 

Prismatic  Prebnite.  Jau.  SjsU  Vol.  I.  p.  338.  Axoto- 
mous  Prebnite.  Man.  p.  13G.  Prehnite.  Phill.  p.  36. 
Prehnit.  Werk.  Hofhn.  H.  B.  IL  1.  S.  220.  Prehnit. 
Hausx.  II.  S.  560.  Prehnit  I^eonh.  S.  442.  Preh- 
nite.  Haut.  Traits,  T.  III. )k  lO?.  TabL  comp.  p.  6a 
Traits,  2de  £d.  T.  II.  p.  C03. 

Fundamental  form.  Scalene,  four- sided  pyramid, 
whose  dimenfflons  have  not  been  exactly  ascer- 
tained.   Vol.  I.  Fig*  9. 

Simple  forms.  P  —  oo  (P);  P;  P  +  oo  (Jlf) 
=:  99°  S(K  (nearly) ;  Pr  =  90"  (nearly) ;  Pr  +  oo 
(*) ;  f  r  +  n  (o)  =  Sr  (nearly) ;  JPr  -f  oo  (/)• 
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Char,  of  Comb.  Prismatic. 

Combinations*  1.  P  -—  oc*  P  +  oo.  Dauphiny. 
2-  P  —  oc.      jPr  +  00.      P  +  00.      Pr  +  oo. 

Dauphiny. 
8.  P  —  00.      f  r  +  n.      P  +  oo.      f  r  +  oo. 
Fig.  18.     Ratschinges,  Tyrol. 

Cleavage.  Very  distinct  in  the  direction  of  P  —  oo ; 
less  easily  obtained  parallel  to  P  -f  oo.  Surface 
p..  00  streaked  parallel  to  the  edges  of  combina- 
tion with  Pr,  oflen  divided  in  two  faces,  meeting 
at  a  very  obtuse  angle  of  about  ITT  S(y.  P  and 
Pr  are  smooth,  the  rest  of  the  faces  streaked  par- 
allel to  their  edges  of  combination  with  P  —  oo. 

Lustre  vitreous,  except  upon  P  — ^  oo,  which  pos- 
sesses pearly  lustre,  particularly  if  produced  by 
cleavage.  Colour  various  shades  of  green,  as 
leek-green,  mountain-green,  apple-green,  siskin- 
green,  &c. ;  passing  into  white  and  grey.  Streak 
white.    Semi-transparent ...  translucent. 

Brittle.  Hardness  =  6*0 ...  7*0.  Sp.  6r.  =  S-926, 
a  greenish-white  cleavable  variety. 

Compound  Varieties.  Renifoim,  globular,  sta- 
lactitic  shapes :  surface  generally  drusy ;  composi- 
tion columnar,  sometimes  broad,  imperfect,  and 
strongly  coherent ;  if  the  particles  of  oompoation 
be  distinct,  the  surface  is  often  pretty  smooth. 
Massive:  composition  either  columnar,  as  above, 
or  granular,  and  even  sometimes  impalpable.  Some* 
times  compound  varieties  are  again  aggregated  in  a 
second  composition,  the  faces  of  composition  being 
rough  and  uneven. 
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OBSEBYATIONS. 

!•  Tlie  nwchanical  composition  of  the  different  Tarieties 
of  the  present  species  has  given  occasion  for  diiridlng  it 
into  two  sub-species.  Individuals  and  massive  varieties  cf 
agranular  composition  are^Mia^  PrOmiU;  while  imita- 
tive fliiapes  and  massive  varieties  exhibiting  a  columnar 
composition,  are  called /&roaw  Prehnite. 

2.  From  two  analyses,  one  of  them  referring  to  a  variety 
firom  the  Cape  by  Ki.APitoTH,  and  the  other  to  a  variety 
from  Beicfaenbach  in  the  Palatinate  by  LAUOisa,  It  ap. 
pears  that  the  chemical  composition  of  axotomoua  Triphane. 
spar  is  as  follows : 

Silica  43-83  42-50. 

Alumina  30*33  28-50* 

lime  18*33  20-40. 

Oxide  of  Iron      5-06  3-00. 

Water  1-83  2-00. 

Potash  and  Soda  0-00  0-75. 

Befi>re  tbe  blowpipe  it  is  transformed  into  a  white  frothy 
scoria,  and  then  melts  into  a  compact  coloured  globule; 
with  borax  it  melt«  into  a  transparent  bead.  In  dilute  mu* 
riatic  add  it  is  slowly  dissolved,  and  leaves  a  flaky  residuew 
It  shews  electric  poles  when  heated. 

3.  Axotomous  Triphane-spar  is  met  with  in  various  re* 
positories.  .It  occurs  in  veins  in  primitive  mountains,  with 
prismatic  Axinite,  several  species  of  Augite-spar,  with 
prismatic  and  tetarto-prismaUc  Feld-spar,  and  other  spe- 
cies. It  is  found  in  beds  with  octahedral  Iron-ore  and  some 
species  of  the  order  Pyrites.  It  is  very  frequent  in  trap- 
rocks  of  all  ages,  particularly  the  newer  ones^  either  in 
amorphous  masses,  or  in  very  irregular  veins,  and  in  ve- 
sicular cavities,  with  various  species  of  the  genus  Kouph- 
one*spar,  sometimes  with  octahedral  Copper. 

4.  It  was  first  brought  to  Eutope  by  Colonel  Pkshw 
from  the  Cape  of  Good  Hope,  in  bright  coloured  apple- 

f  green  varieties.    Since  that  time  it  has  been  discovered  in 
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cryatalliscil  and  massive  varieties,  in  the  alps  of  Savoy  and 
Dauphinj,  in  St  Gothard  in  Switzerland,  in  the  Tyrol,  in 
Salxburg,  Carinthia,  in  the  Pyrenees,  in  Norway  and  Swe- 
den. It  is  found  in  conaiderabie  quantity' near  Glasgow  in 
Scotland,  also  at  B^chenhach  near  Obentein  in  the  Pala* 
tinaie*  in  the  Faroe  islands,  iu  Americai  &«• 

Gixus  IV.    DTST051E.SPAB. 

1.  Pai8MATIC  DYST0ME-8PAE. 

Prismatic  Datolite.  Jam.  Syst  YoL  I.  p.  346.  Man.  p.  139. 
))athoUte.  Borate  of  Lime.  Puill.  p.  1 77*  Datnolitb. 
Wbbk.  Hoffin.  H.  B.  III.  1.  8-  143.  DatoUth. 
HAuaM.III.S.865.  Datolith.LEoxH.a688.  Chaux 
borattl^  siliceuse.  Haut.  TabL  comp.  p.  17*  Trait^ 
9de  Ed.  T.  I.  p.  690. 

HumboldUtew  Lbvt.  Ann.  of  PhiL  Fefar.  1828.  p.  190. 
Id.  Phiix.  p.  380. 

Fundamental  form.     Scalene  four-sided  pjnunid. 

.    tion  of  the  axis  =  V  41'  9(y\  in  the  plane  of 
*   the  long  diagcxial.     \ci.  I.  Fig.  41.     Levy.* 

*  The  angles  of  incidence  and  dimensions  of  the  regular 
fbrms  of  the  present  species  are  those  given  for  Humboratite 
by  Mr  IjBvt  ;  as  calculated  firom  the  angles  given  fiir  the  sub- 
sUnce,  Pr  s  115''  46',  P  +  9»  «  77''  30"  and  the  inclination  of 
the  axis  as  1°  41'  30^.  There  can  be  no  doubt,  that  the  crys- 
tals  represented  in  Figs.  68.  69.  and  70.,  from  Uie  collection  of 
the  Jonanneum  at  Qratz,  are  this  same  Humboldite,  which  Mr 
Moms  reocgnised  to  be  Datolite,  from  the  comparison  of  the 
Best  of  their  characters,  particulsjrly  hardness  and  specific  gra* 
yity.  Also  the  varieties  from  Arendal  freguenUy  possess  a 
hemi-]>rismatic  character,  as  is  evident  fit>m  Fig.  67.  The  po- 
sition in  which  Mr  Levy  compared  the  crystals  of  Datoute 
with  those  of  Humboldite  is  cnilerent  fitnn  that  adopted  in 
the  present  worlc.  The  want  of  symmetry  in  those  of  DatoHte, 
i|8  referred  to  his  Fig.  2.,  is  contiguous  to  the  opposite  ap|ite 
lateral  edges  of  m  «  76^  35',  a  prism  which  agrees  in  positioa 


OBUrn  n.        PEI8MATIC  DYBT0MS-6PAE.  Ml 

a  :  b  s  G  :  d  «.  83-6  r  07*17  :  5S-05  s  I. 

Sunpbfomuu    P-.«,(5>;    ±  f  {J}  = 

-(^  (.);  -^t2>l  W;  (f r  +  »).  Or) 
=  lie.S)';-iL=i)l(p);    -^(0; 

48**  66r;   jpp  +  00  (*);  ftr  (d)  =  116**  46'; 
I  Pr  +  1  (r)  =98^  aff;  Pr  +  1  (o)  =  rr  4^; 
Pr  +  OD  (tt). 
Char,  of  Ccmb.     Hemi-prunnatic.  lodinatkm  of 
P  —  OD  on  Pr  +  QD  =  91*  41'  SCT. 

CombinationB.    1.    P  —  oo.    —   Pr+2^  Pr  +  1. 

P  +  oo,  <!!L+f?)!.  Pr  +  OD.  Fig.  67.  Aiendal, 

ft  ^  w 

Norway. 

with  /  of  the  figures,  and  with  his  prism  e^  »  77*"  8(K  in 
Hmnboldtite,  wEUe  the  nrisms  a>  »  116*  82"  in  Datolite,  and 
m  s  116*  45^  in  Humboidtite,  also  poaaeas  a  aimilar  aituation, 
that  of  <i  in  the  figwrea.  The  di£feienoein  the  ang^ea,  partica- 
krlj  the  incidence  of  P  —  oo  on  P  +  eo,  gi^en  as  90*  in  Da* 
tolite,  and  91*  41'  30^  in  Humboidtite,  remain  to  distizuNiiah 
the  crjatala  of  the  two  bo^Rea;  but  a  new  comparison  of  tnem, 
under  this  pohit  of  view,  would  yet  be  deaJrabte.  Their  henu- 
sprismatic  character  was  first  fliven  in  the  CharadeHtUe  9f^^h€ 
Xiaiural'  Hkiory  Syttem  of  MoHs,  the  anglea,  firom  want  of 
other  measurement^  were  indicated  upon  the  authority  of 
Havt.  Also  the  yarietj  fiom  Ammn  is  deddedly  hmi^ 
prismatic    H.  * 

T0L.11. 
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P  -1^00.    (iPr  +  »)'.    Fig.  68.   Thdun  near 
Brixen,  Tyrol. 

8.P— .    1.^1.   (J^.    Pr.  Pr  +  1. 

ft  ft  ft 

-I    ->)1.    -(?j:)!.    p+o. 

S  8^  2 

(ftr  +  oo)'.    Pr  +  OD.    Fig.  69.    Tyrol 

4.P^«.S.^!^.(5>!.    Pr.fPr  +  l. 

_  (Pr)»     _(P)«     _(Pr  +  l)»    _(P)* 
2     *  2     ■  2  2     ■ 

P  +  ».    (Pr  +  (»)».    Fig.  70.    Tyrol, 

Cleavage  very  indistipct,  parallel  to  P  +  oo,  some- 
what mo(^  easily  observed  j^r  +  oo.     Fracture 

j?r  +  1 
uneven,  imperfect  ooncboidal.     Surface^  — J_ 

striated  in  three  directions,  parallel  to  the  edgeft 

P 

of  combination   with  P  —  oo  and  with  _•  the 

S 

vertical  prisms  parallel  to  their  own  intersections, 

p 
Pr  and  —  _  rough.      The  rest  of  the  faces 

generally  of  nearly  the  sanfie  physical  quality, 
are  often  altogether  rough,  or  at  least  dev<nd  of 
jiX>lish. 
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Lustre  vitreous,  and  particularly  in  the  fracture  in- 
clining to  resinous.  Colour  white  inclining  to 
green,  yellow,  and  grey ;  sometimes  of  a  dirty 
olivegreen  or  honey-yellow  tinge.  Streak  white, 
more  or  less  translucent. 

Brittle.  Hardness  =  50...  5*5.  Sp.  6r.  =  S-989, 
a  variety  from  Arendal. 

Compound  VarieHes.  Massive:  composition 
granular,  of  various  sizes  of  individuals ;  faces  of 
composition  rough  and  irregularly  streaked. 

OBBZBVATIOVB. 

1.  The  mibftanoe  called  j9o<iyol{fe,  is  considered  bj  HAtrr 
and  others,  as  a  variet/  of  the  present  species ;  while  in  the 
system  of  Webvbb,  it  is  considered  as  a  species  of  ifs 
own.  It  has  hitherto  been  observed  only  in  compound  va- 
rieties of  reniform,  botryoidal  and  globular  ahapea,  consist- 
ing  of  very  thin  individuals,  which  in  &ct  possess  some 
properties,  nearly  agreeing  with  those  of  prismatic  Dys- 
tome^par,  but  which  do  not  yet  allow  us  to  draw  any  de- 
dsive  inferences,   in  regard  to  the  determination  of  the 

specieflb 

2.  According  to  E^lapboth,  the  simple  varieties  of  Da- 
tolite,  and  the  compound  ones  of  Botryolite,  consist  of 

Saica                a6*(K)  36-00. 

lime                36-60  89-60. 

BoracicAcid    24-00  13*60. 

Oxide  of  Iron    0-00  1-00. 

Water               4-00  6-60* 

The  chemical  &mula  of  the  first  is  Ca  B«  +  Ca  Si*  +  Sf, 
Aq,thatofthesecondCaB> +  CaSi' +  2  Aq.  Exposed 
to  the  flame  of  a  candle,  it  becomes  fKablCb  Before  the 
blowpipe  it  loses  its  transparency,  intumesces  and  melts 
into  a  glassy  globule.  It  is  easily  soluble  in  nitric  acid 
and  leaves  a  siliceous  gelatine. 
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3.  It  oocurs  in  bctis  of  iron-ore  in  primitive  rocks,  ac- 
companied by  rhombohedral  Lime-baloidet  sometimes  also 
by  octahedral  Fluor-haloide,  several  species  of  the  genus 
Augite-spar,  rhombohedral  Quartz,  and  axotomous  Tri- 
phane-spar.  With  the  latter,  and  several  species  of  Kouph- 
one-spar,  it  is  found  in  agate-balls  and  irregular  veiuB 
traversing  trap-rocks. 

4.  IT|)on  the  beds  of  iron-ore  described  above,  the  varie- 
ties of  Datolite  and  Botryolite  are  met  with  at  Arendal  in 
Norway.  In  agate  balb  the  Humboldtite  occurs  in  the 
Seiseralp  in  the  Tyrol,  in  irregular  veins  in  greenstone,  in 
Salisbury-craig  near  Edinburgh,  and  in  America; 

GiiruB  V.    KOUPH0N£«.SPAfL 

1.   TUAPEZOIDAL  KOUPHOKE-SFAB. 

Dodecahedral  Zeolite  or  I^eucite.  Jam.  Syst.  Vol.  t.  p. 
351.  Trapezoidal  Zeolite  or  Leucite.  Man.  p.  141. 
Ijeucite.  Phill.  p.  107*  Letizit.  Wern.  Hoffhi.  H.  B. 
I.  &  482.  Leuzit  Hausm.  II.  S.  698.  Leuzit. 
Leonh.  S.  459.  Amphig^ne.  Hauy.  Traits,  T.  II. 
p.  559.  Tabl.  comp.  p.  33.  Traits,  2de  £d.  T.  III. 
p.  61. 

Fundamental  form.     Hexahedron.     Vol.  I.  Fig.  1. 

Simple  form.     Ci  (g)  Vol.  I.  Fig.  84.     Irregular 

forms,  grains. 
Cleavage  very  imperfect,  parallel  to  the  hexahedron 

and  the  dodecahedron.       Fracture  conchoidal. 

Surface  of  crystals  even,  though  generally  rough, 

of  grains  uneven  and  smooth. 
Lustre  vitreous.     Colour  reddish-,  yellowish-,   or 

greyish-white  ;  ash-grey  or  smoke-grey.     Streak 

white.     Semi-transparent  .^.  translucent. 


*  From  *cy^cty  light 
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Brittle.    Hardness  =  5-5  ...  60.  Sp.  Gr.  ==  2*468, 
a  semi-transparent  yellowisb-grey  Tariety* 

Compound  Varieties.  Massive:  composition 
granular ;  faces  of  composition  irregularly  streaked. 
Rare. 

0B8X&VATI0XS. 

1.  The  tesiukr  form  i»  given  here  on  the  authority  of 
Haut.  According  to  the  obsenrations  of  Dr  Bhewbteb, 
this  species  possesses  two  axes  of  double  refraction,  and 
must  therefore  be  considered  as  one  of  those  instances  in 
which  we  have  to  look  forward  to  future  observations,  that 
maj  enable  us  to  account  for  this  apparent  exception  to 
the  general  law,  that  tessular  forms  are  connected  with 
that  structure  which  possesses  no  double  refraction. 

2.  The  trapezoidal  Kouphone-spar  13  composed  of 

From  VeibvfiMb 
Silica  63*760 

Alumina  24*626 

l^otash  21*360 

Oxide  of  Iron        0*000 

Elat 

Its  chemical  composition  is  K*  Si*  +  6  Al  Si*,  or  in 
words,  20*89  potash,  22*76  alumina,  and  66*36  sDica. 
Alone  it  is  infusible  before  the  blowpipe:  but  it  fuses  with 
borax  or  carbonate  of  lime,  though  with  difficulty,  into  a 
clear  globule.  Beduced  to  powder  it  changes  the  colour 
of  the  blue  tincture  of  violets  into  green. 

2.  This  species  occurs  chief! j  in  imbedded  crystals  and 
grains  in  lava,  sometimes  in  compound  varieties  in  the 
specimens  ejected  by  Mount  Vesuvius.  Besides  this  lo- 
cality, it  is  also  found  at  Albano  and  Frascati  near  Borne. 

%   DODECAHEDRAL  KOUPHOKE^SPAR. 
Soda'ite.  Jam.  Syst  Vol.  II.  p.  62.    Dodecabedral  Zeo. 

VOL    IT.  p 


From  Albano. 

64*00 

66-10. 

23-00 

23*10. 

22*00 

2116. 

0*00 

0*90. 

)TH. 

A&FVXDSON. 

J    I 
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lite.  Man.  p.  143.    Sodalite.  Pbill.  p.  197.    Sodilift. 
^Hacsji.  II.  S.  524.    Sodalit  Leonh.  S.  457'    Sodav 
lite.  Ha't.  Tnit^,  Sde  Ed.  T.  III.  p.  BB. 

Fundamental  form.    Hexahedron.  VoL  I.  Fig.  1. 

Simple  forms.  H ;  D,  Vol.  I.  Fig.  81.  Vesu- 
vius. Combination.  1.  H.  D.  Fig.  151,  the 
faces  of  the  hexahedron  very  smalL     Greenland* 

Cleavage,  dodecahedron  perfect.  Fracture  con- 
choidaly  uneven.  Surface  smooth,  sometimes 
rather  uneven. 

Lustre  vitreous.  Colour  green,  greenish-white, 
passing  into  greyish-  and  snow-white.  Streak 
white.     Translucent. 

Brittle.  Hardness  =  55  ...  &0.  Sp.  Gr,  =2  296, 
crystals  from  Greenland. 

Compound    Varieties.       Massive:     composition 
granular ;  faces  of  composition  uneven. 

OBSERVATIONS. 

1.  Two  analyses  of  the  present  species,  one  by  Ecke- 
BEKo,  another  by  THOMsoir,  have  yielded 

Silica  36*00  38-52. 

Alumina  32-00  27*43. 

Lime  0-00  210. 

Oxide  of  Iron  015  100. 

Soda,  and  a  little  Potash  25*00  2350. 

MurUUc  Acid  6*75  3*00. 

Volatile  substances  0-00  2*10. 

Its  chemical  formula  is  Na*  Si'  -f  4  Al  Si,  which  corres- 
ponds to  27*62  of  soda,  30*25  alumina,  and  42-13  silica. 
Before  the  blowpipe  it  melts,  with  intumescence  and  de- 
Telopement  of  air  bubbles,  into  a  colourless  glassy  globule : 
with  borax  it  melts  difficultly,  but  only  if  added  in  a  small 
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proportioiL  The  fresh  friotora  of  Ihe  GrMnhad  nurlety 
eft^n  presents  a  benutilql  ofiinqpii^red  tiat,  w\nA»  faonever, 
soon  Bides,  the  mioend  being  exposed  to  light^  i^  h^fl  t^een 
fint  observed  bj  Mr  Allan. 

2.  The  dodecahednd  Kouphone-spar  Is  found  fai  West 
Greenland,  in  a  bed  in  mica-date,  from  six  to  twelve  feet 
thick*  and  if  a^oqipanied  by  several  species  of  the  genera 
Au|^te-8par  and  Feld-«par,  also  by  pyramidiil  ^cpn  and 
fiudial^te.  It  occurs  likewise  among  the  miner^  ^je^ted 
by  Mount  Tesuvios. 

S.   HEXAHEDBAL  KOUpHOlVJEK-BfAft. 

Hexahedral  Zeolite,  or  Analdme.  Jau.  Sjn^t  Vei  I.  p. 
355.  Man.  p.  142.  Analcime.  Phill.  p.  129.  >ltt- 
aizim  (Cubizit>  Wern.  Hoffm.  H.  B.  II.  1.  S.  25i. 
Analzim.  Haushc  II.  S.  68&  Ai^iJaivi.  J/^eV^. 
S.  458.  Analcime.  Hauv.  Traits,  T.  III.  p.  180. 
TabL  comp.  p.  61.  Traits,  2de  £d.  T.  III.  p.  ifn 

Fundamental  form.     Hexahedron.  Vol.  I.  Fig.  1. 
Simple  forms.      H.  (P) ;    D    Vol.  I    Fig.  3L  ; 

Ci  (o)  Vol.  I.  Fig.  84.     KoUefiord,  Stromoe^  one 

of  the  Faroe  islands. 
Char,  of  Comb.     Tessular. 
Combinations.    1.  H.Ci.   Fassa^ Tyrol.  Fig.  iSd. 

2.  H.  D.  Ci.»  Vesuvius. 
Cleavage,    hexahedron  difficultly  obtained ;    andi 

even  when  distinct,  of  a  very  interrupted  appear- 

ance'f  •    Fracture  imperfect  conchoidal,  uneven. 


•  This  rare  and  new  variety  is  preserved  in  the  cabiaet  of 
Mr  Allak.   H. 

-f'  I  have  observed  it  in  some  tntnslueent  varieliea  in  Mr 
Allan's  collection ;  the  transparent  ones  present  more  perfect- 
iy  conchoidal  fracture.  Dr  Bkewstes  has  found  that  the  crys- 
tals of  Ibis  substance  are  composed  in  a  singular  manner  of 
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Surface  in  general  smooth,  faindjr  streaked  par-g 
allel  to  those  edges  of  the  iooaitetrahedron,  which 
meet  in  the  solid  angle  of  three  faces,  often  they 
appear  a  little  convex. 

Lustre  vitreous.  Colour  white,  prevalent,  pasnng 
into  grey,  more  frequently  into  reddish-white 
and  flesh-red.  Streak  white.  Transparent ... 
translucent 

Brittle.  Hardness  =  6-6*  Sp.  6r.  =  S068> crys- 
tals from  the  T^rol. 

Compound  Varieties.  Massive:  composition  gra- 
nular, of  various,  often  considerable  azes  of  indi- 
viduals, more  or  less  strongly  coherent  Faces  of 
oompositiim  uneven  and  rough,  and  often  irregu- 
larly streaked. 

OBSSaVATIOMS. 

1.  VAuausLnr  has  found  a  vaxietjr  of  the  present  ape- 
ciea  to  contiBt  of 

Silica  68<00. 

Alumina  18*00. 

Soda  10*00. 

Lime  2*00. 

Water  8*60. 

Its  chemical  conatittttion  ia  expressed,  according  to  B£R£E- 
isWBy  hy  N'  8i^  +  6*X  Si*  +  12  Aq,  which  corresponds  to 

twenty-four  solids,  such  as  would  arise  from  lading  planes  par- 
allel  to  those  of  the  dodecahedron  throufrii  theu:  centres ;  each 
of  them  on  the  surfiuse  of  Fig.  34.  VoL  L  heing  contiguous  to 
the  solid  angle  a,  to  one  of  those  marked  ft,  and  to  two  a4jacenl 
•  ones  maiked  c  These  solids  are  symmetricallj  arranged  in 
reelect  to  the  axes  of  the  ioositetrahedron ;  but  each  of  them 
possesses  a  separate  optical  structure,  and  a  double  refraction, 
asifmodifiedbjasuocessioaof  strmtaofTariabledensitj.  H. 
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IS-TS  of  Boda,  82*56  alumina,  55*84  silica,  and  7*90  water. 
Upon  charcoal  it  melts  without  intumesoenoe  or  ebullition, 
into  a  clear,  a  little  vesicular,  glassy  globule,  and  gelati« 
.    nises  in  muriatic  acid. 

2.  The  hexahedral  Kouphone-spar  chiefly  occurs  in  the 
cayities  of  amygdaloidal  rock,  and  several  kinds  of  basalt ; 
less  firequently  it  is  fi>und  in  small  irregular  veins,  and  in 
a  fbw  rare  instances,  in  beds  and  veins  belonging  to  more 
andent  rocks.  In  the  first  of  these  they  line  the  sides  of 
the  cavities,  or  fill  them  up  altogether.  It  is  accompanied 
by  various  other  species  of  the  present  genus,  particularly 
the  prismatic  and  pyramidal  Kouphone-spars.  In  beds  it 
occurs  along  with  dodecahedral  Garnet,  several  species  of 
Augite-spar  and  Iron-ore,  riiombohedral  Lime-baloide,  &c. ; 
the  latter  species,  andparatomous  and  prismatoidal  Kouph- 
ooefpar,  are  found  with  it  in  metaUiierous  veins. 

3.  Fine^  and  particularly  huge  crystals  of  the  present 
ipedes,  axe  found  at  the  Seiser  Alp  in  the  Tyrol,  at  Dumbar* 
ton  in  Scotland,  near  Almas  and  Tokoro  in  Transylvania, 
&C.  Other  varieties  of  it  are  found  in  several  parts  of  Scot- 
land, particularly  in  the  Western  isles ;  also  in  the  Faroe 
islands  and  in  Iceland ;  near  Catania,  at  Monte  Somma,  in 
the  Cyclopic  islands,  Ac  It  is  met  with  in  the  ironstone 
beds  of  Arendal  in  Norway,  and  in  the  silver  vein»  of  An* 
dreasbeig  in  the  Hartz. 

4.   PABATOMOUS  KOUPHONE-SPAB. 

Pyramidal  Zeolite  or  Cross-Stone.  Jam.  Syst  VoL  L  p. 
363.  Pyramido-prisButic  Zeolite  or  Cross-Stone^  Man. 
p^  143.  Harmotome.  Phill.  p.  66.  Kreuzstein. 
Wsav.  Hofizn.  H.  B.  II.  1.  S.  261.  Harmotom. 
Hausm.  II.  S.  557.  Harmotom.  Leokh.  S.  451. 
Harmotome.  Hauy.  Traits,  T.  III.  p.  191.  TabL 
comp.  p.  52.    Traits,  2de  £d.  T.  III.  p.  142. 

Fundamental  form.     Scalene  fouT'Sided.  pyramid. 
VoL  I.  Fig.  9. 
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Simple  forme.  P  (P){  J^r  («) ;  f r  +  2  (Q ; 
ft+<»(o);  Pr.K»(^)- 

Char,  of  Comb.  Prismatic. 

CombiDatioDS.     1.  P.    Pr  -f-  oo.     Pr  -f  x.     Sim. 
Fig.  10^  without  P.     Obersteiiii  Deuxponis. 
S.  t^r<  P.  Pr+Q^4  Pr+Q».  Btrontian,  Scotland. . 
S.  ?r.  P.  Pi^  +  2.  Pr  +  Gb.  Pr+oo.  Fig.82» 
Andreasbefg,  Hartz. 

Cleavage^  P,  also  Pr  +  qd,  and  a  little  more  di»* 
tlnetly  Pr  -|-  oo,  though  imperfect  in  all  direc- 
tions. Fracture  uneven,  imperfect  conchoidal. 
Surface,  f^r  andP  streaked  parallel  to  their  com- 
mon  edges  g£  combination ;  so  are  also  the  faces 
of  sev^al  other  forms  appearing  between  Prand 
P ;  Pr  +  2  uneven ;  Pr  +  oo  generally  rough  or 
uneven ;  t^r  +  od  smooth,  but  in  most  cases  di- 
vided into  four  faces  meeting  at  very  obtuse 
angles^  as  in  certain  hexahedral  varieties  of  octa- 
hedral Fluor-haloide. 

Lustre  vitreous.  Colour  white  prevalent,  pasinng 
into  grey,  yellow,  red,  and  brown.  Streak  white. 
Semi-transparent  •••  translucent. 

Brittle.  Hardness  =  4-5.  Sp.  Gr.  =.  2  392,  crys- 
tals from  Andreasberg. 

• 

Ccmp&ufid  VarieiUs.  Twin-crystals.  Face  of 
composition  parallel^  axis  of  revolution  perpendicu- 
lar to  otie  of  the  faces  of  P  +  oo.  The  individuals 
are  continued  beyond  the  face  of  composition,  and 
p)f0ducd  the  common  cruciform  crystals,  one  of 
which  is  represented  in  Fig.  40.  Massive :  com- 
position granular,  rare. 
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OBSEKYATIOKB. 

1.  The  dimenaons  of  the  crfstalline  fi>nii8  of  this  spe- 
cies -haye  not  yet  beea  ascertained  with  sufficient  exact- 
ness. As  a  point  of  compazison,  the  isosceles  pTramid  of 
12r  58^,  86"*  SO',  given  by  Haut,  may  be  useful,  althou^ 
it  suxiposes  the  prism  P  4* »  to  be  a  rectangular  four-sided 
prism,  like  that  produced  by  the  enlargement  of  o  and  q. 
Mr  PHILX.IPS  finds  the  edge  replaced  by  the  horisontal 
prism  I^r  to  be  SB  IIQ**  4%  and  the  angle  of  that  prisaa  it- 
self  a  110''  20',  from  which  two  data  the  other  terminal 
edge  of  P  would  follow  121''  O'. 

2.  According  to  Klapkoth,  the  paratomous  Kouphone* 
spar  consists  of 


SUica 

40-00. 

Alumina 

1600. 

Baryta 

18-00. 

Water 

1500. 

Alone  upon  charcoal  it  melts,  without  intumescence,  into  a 
dear  gbbule.  It  ptiosphoresces  with  a  yellow  lif^t,  and 
is  not  easily  acted  upon  by  adds. 

3.  Paratomous  Kouphone-spar  occurs  pretty  frequently 
in  metalliferous  veins,  but  is  found  also  in  vencular  cavi. 
ties  of  amygdaloidal  rocks,  like  most  other  spedes  of  the 
present  genus.  The  crystallised  varieties  in  crud&rm 
twins  from  Andieasbeig  in  the  Hartz,  and  in  simple  crys- 
tals from  Strontian  in  Scotland,  are  very  generally  known. 
They  occur  in  metalliferous  veins,  traversing  grey  wacke* 
rocks,  accompanied  by  rhombohedral  Lime-haloide,  hex»- 
hedral  Lead-glance,  and  in  the  first  locality,  also  by  pris- 
matoidal  Kouphone-spar.  This  spedes  is  likewise  met 
with  in  veins  traversing  mica-slate  and  homblende-alatc^ 
with  ores  of  silver,  &c. 

3.  Besides  Andreasberg  and  Strontian,  veins  are  the  i^ 
podtories  of  the  present  spedes  at  Eongsberg  in  N(Hrway» 
It  is  veiy  frequent  in  amygdaloid,  as  ia  various  pbces  in 
Scotland ;  at  Oberstein  in  Deuxponts,  where  it  is  found  in 
the  agate  balls ;  in  Baden ;  near  Engdhaus  and  Budiatt  la 
Bohemia,  and  in  the  vicinity  of  Mount  Vesuvius. 
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S.   BUOMBOH£D&AL  XOUPHONE-6PA&. 

Rhombohednl  Zeolite,  or  Chabasite.  Jam.  Sjst.  VoL  I. 
IK  SA9.  Man.  p.  146.  Chabaae.  Phill.  n.  138.  Sduu 
Iwsit.  WxKK.  HofiVn.  H.  B.  II.  1.  S.  267*  Chabasiii. 
Hausm.  II.  S.  586.  Chabaaie.  Lsovh.  S.  449.  Cha. 
baaie.HAUT.  Tndt^,  T.  IIL  p.  178.  TabLcompwp. 
50.    TraiU,  2de  Ed.  T.  III.  p.  183. 

Fundamental  fonii.  Rhombohedron.  R:=  94^^46'^ 
Vol.  L  Fig.  7.    Phillips. 

a  »  V  3*^^^ 

Simple  forms.  R  —  1  (n)  =  125^  IS' ;  R  (P), 
Faroe;  R  +  1  (r)  =  72»  68';  P  +  oo  (u). 

Char,  of  Comb.  Rfaombohedral. 

Combinations.     1.  R  —  1.     R.    R  +  1.  Fig.  120. 
Oberstein,  Bavaria. 
S,  R  — 1.    R.    R  +  1.    P  +  oo.    Themdivi- 
duals  in  Fig.  178.   Giant^s  Causeway,  Ireland. 

Cleavage,  R,  pretty  distinct  Fracture  uneven. 
Surface,  R  —  1  and  P  +  oo  streaked  parallel  to 
the  edges  of  combination  with  R ;  R  +  1  smooth. 
The  faces  of  R  are  generally  streaked  parallel  to 
their  own  terminal  edges,  which  striae  are  pro- 
duced by  a  scalene  six-sided  pyramid  having  ter- 
minal edges  of  about  173}''  and  103}%  in  paral- 
lel position  with  R. 

Lustre  vitreous.  Colour  white,  little  modified. 
Streak  white.     Semi-transparent  •••  translucent 

Brittle.  Hardness  =  4-0  ...4*5.  Sp.  Gr.  =:  2*100, 
crystals  from  Bohemia. 

Cwnfouni  Varieties*    Twin-crystals.    1.  Face 


oanSB  Ti.  AHOMBOHSJD&AL  XO0raONX-fPAB.         288 

pf  oomposition  parallel^  axis  of  revolution  perpen- 
dicular to  B  -^  00,  the  imfiyiduals  being  continued 
beyond  the  face  of  compotttion.  Fig.  1S8.  Aussig, 
Bohemia;  Fig.  178.  Gianfs  Causewaj.  2.  Face 
of  oompoation  parallel,  axis  of  revolution  perpen- 
dicular to  one  of  the  faces  of  B,  the  individuals  ter- 
minating at  the  face  of  composition.  Fassa,  Tyrol. 
Masnve:  composition  granular,  of  various  sizes; 
fiioes  of  compoddon  uneven. 

OBSBAVATIOirS. 

1.  According  to  the  optical  researches  of  Br  BaEWSTsm, 
the  rhombohedroD,  given  above  as  the  fundamental  fbnn 
of  rfaombohedxal  Kouphone-qiar,  is  composed  in  a  remaifc- 
able  ijmmetrical  manner  of  several  solids,  possessing  eady 
of  them  two  axes  of  double  reflaction.  They  an»  often 
disposed  in  kmine  round  a  kernel,  which  has  onlj  one 
optical  axis,  coincident  with  the  principal  axis  of  the  xhom* 
hohedroo. 

2.  According  to  VAuauBLiv,  the  present  species  con* 
asUof 

Silica     .  43*33. 

Alumina  22*66. 

lame  3*34. 

Potash  with  Soda  0-34. 

Water  21-00. 

Alone  before  the  blowpipe  it  melts  into  a  white  spumous 
mass,  and  is  not  acted  upon  by  adds. 

3.  Also  this  species  occurs,  like  several  others  of  the 
present  genus,  chiefly  in  the  cavities  of  amygdaloidal  rocks, 
the  sides  of  which  axe  often  coated  with  Green-earth.  It 
is  accompanied  by  other  species  of  the  genus  Kouphone. 
spar,  by  rhombohedxal  Lime-haloide  and  rfaombohedral 
Quartz.  It  oocuxb  also  in  narrow  veins  in  different  trap 
rocks. 
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4.  The  \axge»t  and  moBt  digtmct  crytMB  are  Ibond  in 
Iceland,  the  Faroe  islanda,  and  the  vicinity  at  Auaaig  ia 
Bohemia.  It  is  contained  in  the  agate  balls  of  Oberstein 
in  Deux  Fonts.  Various  simple  and  compound  yarieties 
occur  in  the  Tyrol  and  other  places  in  Germany,  in  Scot- 
land and  particukxly  the  Western  Isles,  in  Irdaad,  ftc 

0»   DiATOMOtrS  K0UPH0KB-8PAB. 

Di-prismatic  Zeolite  or  Laumonite.  Jam.  Srst.  VoL  L 

L366.  Diatomous  Zeolite  or  Laumonite.  Man.j^  146k 
lumonite.  Philx..  p.  45.      Lomonit.  Wsiur.  Hoffin. 
.    H.  B.  II.  1.  S.  267.      Laumonit.  Hausm.  II.  S.  666. 
'     Laumontit  Leonh.  S.  448.      Zeolite  effloresoente  ? 
Hauy.   Traite,  T.  lY.  p.  410.     Laumonite.   TabL 
comp.  p.  19.    Traite,  2de  £d.  T.  IIL  p.  15L 
BouuroK.  Trans.  G^L  Soc.  VoL  L  p.  77* 

Fundamental  form.  Scalene  four*sided  pyramid. 
Inclination  of  the  axis  in  the  plane  of  the  long 
diagonal.    Vol.  I.  Fig.  41.  . 

Simpleforms.  P+ oo  (ilf)  =  86M6'»;  +  — {^}  ; 

?r+a>  (*);     Pr  +  od  (Q. 
Char,  of  Comb.    Hemi-prismatic.     Inclination  of 

?^to  P  +  oo=118^8y»;of— ^  toP  +0) 
2  2 

=  104^  m: 

Pr 
Combinations.     ^'  -^   P  +  oo.   Fig.  44.  Iceland. 

Pr 
2.  _.  P  +  oo.   fr+  00.  Pr  +  oo,   Schemnitz, 

Hungary. 


*  According  to  Baooke  and  Phillips. 
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3.  _.  —  _.    r  +  00.    Pr  +  00.    Huelgoet, 

Brittany. 

Cleavage,  ^r  +  oo  distinct ;    traces  of  Pr  Hh  oo. 

Fracture  uneven,  scarcely  observable.    Surface, 

Pr 

either  smooth  or  uneven.     The  faces  parallel* 

to  the  principal  axis  striated  in  that  direction. 
Lustre  vitreous,  inclining  to  pearly  upon  the  more 
distinct  feces  of  cleavage.     Colour  white,  pass- 
ing into  some  reddish,  yellowish,  or  greyish  tints, 
^    Streak  white.     Translucent. 
Not  very  brittle.     Hardness  unknown.    Sp.  6r.  = 
S'8,  Ha&y. 

Compound  Varieties,  Massive :  composition  gra- 
nular, commonly  elongated  in  one  direction,  faces 
of  composition  generally  streaked. 

OBSERYATIOKS. 

1.  According  -to  two  analysesi  one  by  L.  Guxliv,  and 
another  bj  Vogei.,  the  present  species  consists  of 

SiUca  48-30  40*00. 

Alumina  22*70  22*00. 

Lime  12*10  0-00. 

Water  16*00  H-CO. 

Carbonic  Acid  000  2*60. 

Before  the  blowpipe  it  gives  the  same  results  as  the  pre-, 
ceding  species.  It  gelatinises  with  acids,  and  acquires  neg- 
ative electricity  by  friction,  if  isolated.  It  is  decomposed 
by  the  action  of  the  atmosphere,  and  loses  its  water ;  it  is 
therefore  generally  met  with  in  a  friable  state,  and  most  of 
its  properties  are  on  that  account  but  imperfectly  known. 

2.  It  occurs  in  teina  taversing  clay-slate,  with  rbombQ- 
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hednd  linie-haloide.  Along  with  the  same  species  it  is 
likewise  found  in  irregukr  veins  and  imbedded  masses  in 
porphyry,  and  in  the  cavities  of  amygdaloidal  rocks. 

S.  The  first  variety  noticed  of  this  species  was  discovered 
by  GiLLET  Laumovt,  in  the  lead  miiies  of  Huelgoet  in 
Brittany,  and  has  received  its  name  in  compliment  to  the 
discoverer.  It  was  afterwards  found  near  Schemnitx  in 
Hungary  in  porphyry.  It  occurs  likewise  in  Mount  St 
Oothard  with  riiombohedral  Fluor«haloide,  in  Faroe,  Ice- 
,    land,  and  various  parts  of  Scotland  and  Ireland. 

7.   PRISMATIC  K0UPH0KE-8PAR. 

Prismatic  Zeolite  or  Mesotype.  Jah.  Syst  VoL  I.  p.  388. 
Man.  p.  US.  Mesotype.  Prill,  p^  18S.  FasierEeo- 
Uth  (in  Dart).  Werk.  Hoffm.  H.  B.  IL  1.  S.  S3S. 
Zeollth  (in  part>  Hausk.  II.  S.  584.  Mesotyp  (in 
part).  L.EONH.  S.  462.  M^tvpe.  Hau  r.  Traits,  T.  III. 
p.  161.  TabL  comp.  p.  4&  Tralt^,  8de  £d.  T.  IIL  p.  l^9• 

Fundamental  fonn.  Scalene  four-sided  pyramid. 
P  =  148^  «(K,  142*  4(y,  68«  m.  Tol.  I.  Fig,  ft 
R.  6. 

a  t  h  :  c  «  1  :  ^^-07  :  ^7*794. 

Simple  forms.     P(o);    P  +  oo  {M)  =  9VV\ 

Pr  +  00  (r). 
Char,  of  Comb.  Prismatic.  Combination.  P.  P  +  oo. 
Cleavage,  P  +  oo»  perfect     Fracture  conchoidal, 

uneven.    Surface,  Pr  +  oo,  vertically  streaked, 

the  rest  of  the  faces  smooth. 
I^ustre  vitreous.      Colour,  few  shades  of  white, 

generally  greyish.    Streak  white.  Transparent... 

translucent 
Brittle.    Hardness  =  5-0 . . .  5-5.    Sp.  Or.  =  2-«49. 

CaitypomdVarieHe$.  Implanted  globular  shapes : 
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sudace  drusy,  composition  columnar, 
composition  columnar,  consisting  of  delicate,  straight, 
and  generally  divergent  individuals,  radiating  from 
a  centre ;  sometimes  aggregated  into  angulo-granu- 
lar.  masses.  Spheroidal  shapes  formed  in  vesicular 
cavities. 

OBSSBVATIONS. 

1.  Mr  Phillips  has  given  the  first  good  representation 
of  a  crystal  belonging  to  the  present  species,  greatly  re- 
sembling that  of  Fig.  174.  The  inclination  of  ft  on  6  has 
been  found  ».  146^  16',  e  on  JIf  «  117''  14',  while  that  of  o 
on  ilf  is  :»  116**  40'.  The  only  variety  to  which  the  pre- 
ceding description  and  the  characters  of  the  Characteristic 
refer,  is  that  from  Auvei]gne.  However  similar  in  various 
respects  it  may  be  to  other  varieties,  as  to  those  from  Ice- 
land, Scotland,  the  Tyrol,  Faroe,  and  other  localities  $  yet 
it  cannot  be  united  with  them  within  one  and  the  same 
species,  on  account  of  the  difference  of  several  of  their 
properties.  The  real  difference  between  several  of  them 
have  been  sufficiently  demonstrated  by  the  labours  of  Pro. 
fessor  FvcHs,  Dr  Beewster,  Mr  Bbooke,  Mr  Phil- 
lips, &C. ;  and  no  doubt  an  accurate  investigation  of  all 
the  physical  properties  of  these  substances  will  enrich 
the  remarkable  genus  of  Eouphone-spar,  with  several  new 
species.  From  this  investigation  it  will  also  appear  which 
of  the  various  kinds  of  Mesotype  must  be  united  with 
the  present  species.* 


*  The  angle  of  the  prism  M  is  given  in  the  variety  from 
Au  vergne  9^20'  9 1^  1  (K 

H2»au  (NatroUte)    9^36'  9V  W. 

Iceland  (Mesolite)  91**  22'  Phillips.  9V  20'.  Bbooke. 
From  various  observations  I  have  found  the  first  of  these 
from  90'*  59'  to  9 P  3',  the  third  from  9r  23'  to  9P  27'; 
moreover,  a  variety  firom  Faroe  a  9P  28'  —  91  **  29',  and 
one  from  the  district  of  Maloa  in  East  India  »  9P  23'. 


SOS 
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CLAiB  ir. 


8.  Several  analjaes  have  been  published  referring  to  the 
varietief  formerly  comprehended  within  the  Meaotype  of 
Haut.  Thus  Messrs  Gerlek  and  Fuchs,  who  first  dis- 
covered the  difference  among  several  of  these  substances, 
obtained  from 


• 

ScolezUe 

MetoUU\ 

NainMU         \ 

Silica 

rram  8taA.  ttma  Iceland. 

rVoon  Hohentwld. 

fhrnaTyw)* 

46-75 

47*46 

47-21 

48-63 

Alumina 

24*82 

26*35 

25-60 

24*82 

Soda 

0*39 

4*87 

1612 

15*69 

Lime 

14*20 

10*04 

0*00 

0*00 

Water 

13-64 

12-41 

8-88 

9-60 

Oxide  of  Iron 

0-00 

0-00 

1*36 

0*21 

With  these  analyses,  other  varieties  have  been  found  to 
agree  more  or  less.  The  chemical  formula  of  Natrolite  is 
pvenby  Berzelius  Kfa'  Si  }^  +  2  Ai  Si  +  4  Aq,  which  cor- 
responds to  15*93  of  soda,  26*19  alumina,  48*64  silica,  and 
9*24  water.  The  Natrolite  loses  its  transparency  beibre  the 
blowpipe,  and  melts  into  a  glas|y  globule ;  the  radiated  va- 
rieties exfoliate,  and  the  compact  ones  intumesce.  They 
are  with  difficulty  soluble  in  borax.  Some  of  them  assume, 
by  heat,  faint  degrees  of  opposite  kinds  of  electricity  on 
their  opposite  ends,  and  become  positively  electric  by 
friction. 

3.  The  general  repository  of  ail  the  species  here  under 
consideration,  are  the  vesicular  cavities  of  amygdaloidal 
rocks.  They  are  accompanied  by  various  species  of  the 
present  genus,  and  by  rhombohedral  Lime-haloide.    Some 


Fig.  175.  represents  a  crystal  of  the  Iceland  varietv ;  there 
is  a  fiice  of  composition  passing  through  the  crprstais,  which 
therefore  appeur  to  be  twins.  This  composition  has  been 
first  observed  by  Dr  Brewster.  I  obtained  by  measure- 
ment the  incidence  of  0  of  one  individual,  on  the  face  0^  of  the 
other  «  no^'O'  of  o  on  o's  141"  53',  of  &*  on  o's  U2<'53'; 
e  on  the  ac|)acent  fiice  over  «  »  146°  lO'.  The  edges 
Biarked  «,  and  those  between  0  and  My  are  often  replaced, 
by  additional  feces,  the  fint  of  which  are  striated  parallel 
to  the  edges  of  combination  with  0,  the  latter  rough.    H^ 
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vuiBtieB  of  Natrcdite  occur  in  vekis  tiwermng  cUolatoney 
othen  in  Amygdaloid. 

4.  The  variety  of  Mesotype,  to  wbidi  the  preceding  ge« 
neral  description  refers,  is  found  in  several  localitiea  near 
Clermont-Ferrand  in  Auvergne.  Other  varieties  occur  in 
Iceland,  the  Faroe  islands,  Tyrol,  Italy,  the  Lipari  islands, 
&c ;  the  Natrolite  is  met  with  at  Hohentwiel  in  Swabia, 
and  at  Bilin  in  Bohemia,  some  varieties  of  it  also  in  the 
valley  of  Faasa  in  Tyrol,  &c 

8.    P11ISMATOI0AL  KOUPHONE-SFAB, 

Piismatoidal  Zeolite  or  Stilhite  (Radiated  ZeoliteV  Jam. 
Syst.  VoL  I.  p.  378.  Han.  p.  149.  Slilbite.  Fhill. 
p.  37.  StraUzeolith.  Wern.  Hoffm.  H.  B.  II.  1.  S. 
237.  BUlttrich-strahliger.  Stilbit.  Hausv.  II.  S.  A7& 
Stilbit  (in  part).  Leovh.  JS.  445.  Stilbite  (in  part). 
Hau7.  Traits,  T.  III.  p.  101.  TabL  comp.  p.  4& 
Tnut^,  3de  Ed.  T.  III.  p.  165. 
Brooke,  Edin.  Phil  Joum.  VoL  VI.  p.  112. 

Fundamental  fonn.  Scalene  four-sided  pyramid. 
P  =  119n5',114^(y,96''(y.  VolI.Fig.a  Brookk, 

a  :  b  :  C  »  1  :  V  1*7502  :   ^  1*5087. 

Simple  forms.    P  —  oo  (P)  ;   P  (r) ;    P  +  oo  = 

Char  of  Gomb»    Prismatic.  ' 

Comlnnations.     1.  P.  f  r  +  oo.  Pr  +  oo.  Iceland. , 
8.  P  —  OD.  P.  t^r  +  00.  Pr  +  »•  Fig.  10.  Faroe. 
8.  P  —  00.  P.  P  +  00.  fr  +  OD.  Pr  +  oo.  Camp- 
ne,  Stirlingshire. 

Cleavage,  f  r  +  oo  highly  perfect,  traces  of  Pr  +  oo. 
Fracture  uneven.  Surface,  P  —  oo  often  curv- 
ed, l^r  +  00  vertically  streaked,  still  more  so 
Pr+  00. 

Lustre  vitieous*    The  faces  l^r  4-  oo,  both  as  &« 
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oes  x>f  ciystallisation  and  of  cleavage,  exhibit  per- 
fect pearly  lustre.  Colour  white  prevalent,  va- 
rious shades,  passing  into  yellow,  red,  and  brown. 
Streak  white.  Semi-transparent  ...  translucent. 
Brittle.  Hardness  =z  8-6...40.  Sp.  Gr.  =  8-161, 
white  crystals  from  Iceland. 

Compownd  Varieties.  Twin-crystals :  face  of 
composition  parallel,  axis  of  revolution  perpendicu- 
lar to  one  of  the  faces  of  Pr,  the  individuals  are 
continued  beyond  the  face  of  compontion,  so  that 
the  whole  assumes  a  cruciform  aspect*  The  crys- 
tals are  frequently  aggregated  in  the  form  of  sheafs. 
Implanted  globules,  surface  very  drusy,  composi- 
tion imperfectly  columnar,  and  strongly  cohering. 
Massive :  composition  imperfect  columnar,  indivi- 
duals broad,  straight,  and  radiating  from  a  com- 
mon centre,  strongly  coherent  Often  these  com- 
positions are  again  aggregated  into  granular  masses. 
Globular  shapes  formed  in  vesicular  cavities. 

OBSEKVATIOirS. 

1.  Thepresent  Bpedes  was  fint  distinguished  from  the  fol- 
lowing one,  in  the  CharaeterisHe  of  the  NaUtrai  Hhtory  Sjft* 
tenu  Their  difference  was  afterwards  pointed  out  hj  Mr 
Brooke,  who  gave  the  latter  species  the  name  of  HeuUntdUe, 
They  are  chiefly  distinguished  by  their  forms,  which  are 
prismatic  in  SUIbite,  and  hemi-prismatic  in  the  Heulaadite ; 
'  their  hardness  and  specific  grayity  agree  very  near  with 
each  other.  This  difference  in  the  forms  is  not  only  suffi- 
cientj  but  its  necessary  consequence  is  the  perfect  diversity 


•  A  beautiful  crystal  of  this  variety  from  Faroe,  is  pre- 
served in  the  cabinet  of  Mr  Allak.    H. 
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cC  tbe  two  specMfli  beeauae  tbfl  fiuid«iiciital  fynoM  in  the 
two  cannot  be  united  by  any  regular  geometncal  prooetB, 
and  tbeiefore  belong  to  different  systems  of  ciTstallisation. 
1.  According  to  Hisnrom,  ihtt  priBnutoidwl  Koupbone- 
spar  consiata  of 

Alumina  10*10. 

Silica       58-00. 

lime        0-90. 

Waler^^  10-40k 

Its  demlcal  formula  is  Cti'Si*  +  2'*A1  Si*  +  12  Aq,  which 
oonesponda  to  8*77  lime,  15*83  alumina,  58*78  silica,  and 
16-63  water.  Befiyre  the  blowpipe  it  yields  an  opake  veii- 
cular  globule.    It  does  not  gelatinise  with  adds. 

9L  The  TsrieCiea  of  tbe  present  apedes  and  of  the  fdU 
lowing  one,  agree  very  nearly  in  regard  to  thdr  modes  of 
occurrence  in  nature,  and  are  rarely  met  with,  except 
when  accompanying  each  other.  Their  principal  repositories 
are  the  vesicular  cavities  of  amygdaloidal  rocks,  and  certain 
metalliferous  veins.  la  the  first  they  are  found  deposited 
upon  the  walls,  whidi  have  often  a  eoaUng  of  gareiwewrth, 
along  with  other  species  of  the  present  genus,  with 
rhombohedral  Lime-haloide,  rhombohedral  Quartz,  &c. 
Besides  the  metalliferous  veins,  where  it  occurs  also  with 
various  Eouphone-spars,  and  with  ores  of  silver  and  lead, 
it  is  found  in  metalliferous  beds  in  primitive  mountaina, 
with  ores  of  copper  and  iron,  and  several  tpeaen  of  the 
genus  Augite-spar. 

4.  Magnificent  ciystals  of  a  white  cobur  are  met  with  in 
the  vesicular  cavities  of  the  amygdaloids  of  Iceland  and  the 
Faroe  islands.  Similar  varieties  have  beep  brou^t  also  firom 
Indore  in  theTendyah  mountains  in  East  India.  Those  from 
the  Tyrol  are  mostly  compound,  and  of  a  brick-red  colour. 
Beautiful  crystals  of  this  colour  occur  near  Campsie  in 
Stirlingshire,  though  the  present  species  is  less  common  in 
Scotland  and  the  Western  Isles,  than  the  following  onsk 
The  crystals  firom  the  silver- veins  of  Andreasbei^  in  the 
Harts,  are  generally  small,  so  are  also  those  which  occur  in 

VOL.    II.  Q, 


site  PHYSIOGRAPHY.  CLAM  II. 

the  ironstoiie  beds  of  Arendal  in  Norway,  and  in  the  beds 
t)f  copper-ore  in  the  Bannat  of  Temeswar. 

9*  HEMI-PRISMATIC  KOUPHONE-8PAE. 

Prismatoidal  Zeolite  or  Stilbite  (in  part.  Foliated  Zeo- 
lite). Jam.  Syst  YoL  I.  p.  378.  Hemi-priamatic 
Zeolite.  Man.  p.  150.  Heulandite.  Phillips,  p.  88. 
BlatterzeoUth.  W«rk.  Hoffm.  H.  B.  II.  1.  S.  240. 
Blattriger  Stilbit  Hausm.  II.  S.  573.  StUbit  Qn 
part).  LiEOKH.  S.  445.  Stilbite  (in  part).  Haut. 
Traitd,  T.  III.  p.  161.  TabL  comp.  p.  48.  Trait4 
^e  Ed.  T.  III.  p.  165. 
BaooKS.  Edin.  PhiL  Jounr.  VoL  YI.  p.  112. 

fundamental  form.  Scalene  four-^ded  pjvamid. 
Vol.  I.  Fig.  41. 

Char,  of  Comb.  Hemi-prismatic.  The  relations 
among  the  simple  forms  not  being  yet  ascertain- 
ed  with  sufficient  exactness,  the  50th  Figure 
may  serve  as  a  point  of  comparison  for  such  va- 
rieties as  may  be  found  in  nature. 

The  following  are  approximate  measurements  nearly 
agreeing  with  Mr  Brooke%  expressed  in  round  num- 
bers: 

«  on  r  «  IW   0",  «  on  ti  »  US'"  40^, 

8  oni    sz.  129**  40^,  2  on  2  a  136°    0', 

f'on  r  «  lir  20',  a?  on  a?  =    96°    0', 

X  being  two  feces,  which  replace  the  edges  between  M  and 
7*,  so  as  to  produce  an  edge  with  u ,  whidi  is  parallel  to  that 
between  u  and  t.  Generally  several  crystals,  very  little 
divexgeni,  are  grown  the  one  upon  the  other,  in  such  a 
manner  that  the  centres  of  M  are  deeper  than  its  maigins, 
which  prevents  them  very  frequently  from  being  measured 
by  means  of  the  reflective  goniometer. 

Cleavage,  Jlf,  highly  perfect.  Fracture  imperfect 
conchoidal,  uneven.      Surface  of  all  the  forms 
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more  at  less  uneveh ;  M  ofWii  ooncate,  0  and  / 
convex. 

iLustre  vitreous.  The  faces  M  possess  high  de« 
grees  of  pearly  lustre,  both  as  faces  of  cleavage 
and  of  crystallisation.  Colour,  various  shades 
of  white,  prevalent,  passing  into  red,  grey,  and 
brown.  Streak  white.  Transparent ...  translu- 
cent on  the  edges. 

Brittle.  Hardness  =^  3-6...*0.  Sp.  Gr.  =  2-200, 
whitef  crystals  from  Iceland. 

Compound  Varieties.  Massive :  composition 
granular,  the  individuals  being  of  various  sizes, 
sometimes  easily  separable,-  sometimes  strongly  co* 
hering ;  faces  of  composition  in  most  cases  uneven 
and  rough.    Globules  formed  in  vesicular  cavitiels; 

1.  Of  aeveral  of  the  dder  analyses  of  Stilbite,  ife  iff  im* 
possible  to  say  whether  they  refer  to'  this  or  to  the  preced« 
ing  species.  Laugier  obtained  from  1.,  a  red  variety  from 
the  Tyrol,  and  Walmstedt  from  2.,  a  variety  called 
Heuiandite^  the  following  results : 

Alumina  1.    10*00.        2.   7*19. 

Silica  45*00.  69*90. 

Carbonate  of  Lime     16*00.  0*00. 

Lime  lliOO.  16-87. 

Water  1200.  13-43: 

Oxide  of  Iron  4*00.  0-00. 

Oxide  of  Manganese    0-50.  0-00. 

Before  the  blowpipe  this  and  the  preceding  species  give 
nearly  the  same  results. 

2.  What  has  been  said  in  general  of  the  natural  reposi- 
tories of  the  prismatoldal  Kouphone-spar,  refers  aLN>  to'the 
heai-prismatic  one ;  they  occur  both  in  Iceland  and-,  the 
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Faroe  lalsiidi  ia  beiltliftii  crytMa*  The  hemiipriMaatic 
spedes  is  more  fivquentlj  found  in  the  Tyrol  and  in  Scot- 
land than  the  prismatoidal  one,  while  the  reverse  takes 
pkce  in  the  Hartz  and  in  Norway.  It  oocuib  in  beautifbl 
varieties  in  the  Yendjah  mountains  in  Hindoatan. 

10.  PYRAMIDAL  XOUPHOKB*8PAB. 

Axifirandhle  JZTeoUte  or  Apophvllite  (in  part).  Jam.  Syst. 
YoL  I.  p.  384.  Pyramidal  ZeoUte  or  Apophyiiite^ 
Man.  p.  151.  Apophyllite.  Phill.  p.  110.  Albin. 
Wbrx.  Syst  S.  6.  37*  Apophyllit  (in  part).  Leokh. 
S.  690.  M^otype  ^point^  Haut.  Traits,  T.  III. 
p.  154.  TabL  comp.  p.  48.  Apophyllite  (in  part). 
Traits  »de  Ed.  T.  III.  p.  191. 

Fundmuental  form.  Isosceles  four-sided  pym- 
mid.   P  =  104*  XT,  UV  (y.  Vol.  L  Fig.  8.  Haut. 

ft  »  V  3-185. 

Simple  forms.  P— .<».  (o);  P— 8(c)=:186«»5fr, 
64*(y;P(P);^P  — 8(tf)=18r66',6rjr; 
jp_5(6)  =  160«16',28«4r;  JP— 4(d)  =  lS2» 
44',  88^56';  P  +  oo;  P  +  oo(m);  [(P  +  a)'] 
(r)  =  143**  r  48^,  186*  5»  ir. 

Char,  of  Comb.  Pyramidal. 

Combinations*    LP,  [P  +  oo],  Fig* 97.  Cziklowa, 
Baiinat 
«.  P—  00.  P.  [P  +  CD].  Sim.  Fig.l  1 .  Fassa,  Tyrol 
8.  P.     [P  +  QoJ.     [(P  +  00)'].     Iceland. 
4.P~oo.  |P— fi.  JP~4.  i^-iP— 8.  P— 8. 
P.    [P  +  Qo],    [(P  +  od)»].    Uton,  Sweden. 

Cleavage.  P  —  od,  highly  perfect ;  [P  +  odJ  im- 
perfect  Fracture  uneven.  Surface,  P  —  oo 
very  smooth,  shining  and  even ;  P  smooth,  but 
fVequentiy  curved ;  the  obtuse  pyramids  are  even. 


OftOXA  VI.       PYBAMIDAL  KOUPHONB-SPAB.  MS 

thou^  generallj  rather  rough,  and  |  P— -4  ho- 
rizontallj'  streaked ;  the  vertical  prisms,  particu- 
larly [P  +  od]  are  streaked  parallel  to  the  axis. 

Lustre  vitreous.  The  faces  of  P  —  qd,  both  in 
crystals,  and  as  obtained  by  cleavage,  possess 
common  pearly  lustre.     Colour,  several  shades 

.  of  white,  greyish,  blueish,  or  reddish,  little  dif> 
ferent  Streak  whitei  Transparent  ••.  translu- 
cent. 

Brittle.  Hardness  =: 4*5 ...SO.  Sp. 6r. s 2-S86, 
a  crystallised  variety  from  Iceland. 

oBsnvAnoHS. 

1.  The  present  spedes  liss  not  jet  been  fuflldnitly  As* 
tingwiiihfld  ftmn  the  foQowiag  oae,  sod  It  is  evea  poipMe 
that  they  may  constitute  but  S  smgle  one.  It  appean 
that  thej  do  not  differ  in  regard  to  chemical  composition, 
as  will  be  eeen  in  the  Observations  on  the  following  species. 

8.  The  nattlnd  repoutories  of  pyramidal  Kouphoae-spar 
are  much  the  same  as  those  of  the  other  species  of  ^e 
present  genus,  either  in  the  vesicular  cavities  of  amjgda* 
loidal  ro^  with  the  same  and  with  rhombohedral  Ume^ 
haloide,  or  in  metalliferous  beds  with  prismatic  Au^te^ 
spar,  rhombohedral  Ume-halmde,  Copper-pyiites,  Ac 

8.  Some  of  the  finest  varieties  are  found  in  the  amygda- 
kids  of  Iceland  and  of  the  Faroe  islands.  Likewise  near 
Indore  in  India.  This  is  also  the  mode  of  its  appearance 
in  nature  near  Aussig  in  Bohemia,  whence  the  variety 
called  AtHne  has  first  been  noticed,  and  in  New  South 
Shetland.  It  occurs  in  the  drusy  cavities  of  a  considerable 
and  very  extensive  bed  of  limestone  in  gneiss,  containing 
ores  of  cc^per,  at  Cziklowa  near  Orawitza  in  the  Bannat. 
It  is  difficult  to  decide,  whether  some  of  the  localities 
commonly  quoted,  bebng  to  one  or  the  other  of  these  two 
spedes. 
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Axtfiwiffible  Zeolite  or  Apophjllite  (in  part).  Jam.  S/st. 
VoL  L  p.  384.  Man.  p.  151.  Ap«pfavllit.  Phill.  p. 
110.  Ichtbyopbthalm.  Webk.  Ho&n.  H.  B.  II.  U 
S.  357.  Apophjllit^  Hausm.  II.  S.  580.  Apophvllit 
(m  part).  Ljcokh.  S.  500.  Apoph^Uite  (in  part).  Hau  t. 
Tal^L  comp.  p.  SiB.  TjnXt^  2de  Ed.  T.  III.  p.  191. 

Fundamental  form.  Scalene  four-sided  pyramid. 
P  =:  10e»  6!r,  101«  87',  120«  84'.  VoL  I.  Fig.  9. 
Hauy. 

a  !  b  :  c  s  1  :  V  0^^  :  V  O^l^^. 

Simpleforms.    P  — oo  (P),  P(r)  ;  fr  +  oo(J£); 

Pr  +  OD  (7^.    One  of  the  combinations  gene^ 

rally  quoted  is  represented  Fig.  11. 
Gleayage,  P  —  oo  highly  perfect,  traces  of  JPr  -|-  qd 

and  Pr  -f-  oo-     Fracture  uneven,  imperfect  con- 

choidal.    Surface,  Pr  +  oo  and  Pr  +  oo  faintly 

streaked  in  a  vertical  direction,  P  —  oo  parallel 

to  the  edges  of  combination  with  P. 
Lustre  vitreous.     It  is  pearly  upon  P  —  oc,  both 

upon  faces  of  crystallisadon  and   of  cleavage. 

Colour,  several  shades  of  white.     Streak  white. 

Transparent ...  translucent 
Brittle.   Hardness  =  4-6  ...  5-0.  Sp.  Gr.  =2-467, 

Hauy. 

OB8EEVATIOK8. 

1.  The  forms  quoted  in  the  above  description  were  for- 
merlj  given  bj  Hauy  for  the  variety  of  Apophyllite  fix>m 
Fassa  in  the  Tyrol,  but  have  since  been  abandoned  by 
him  in  the  second  edition  of  his  7*rai/^  where  he  united 
all  the  varieties  within  a  single  species,  having  pyramidal 
forms.    Dr  Bbewstek  has  observed,  that  in  certain  va* 
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rieUes  to  which  he  has  given  the  name  of  TctselOej  the 
phenomena  of  double  refraction  cannot  be  explained  upon 
the  supposition  of  a  single  axis,  and  that  even  the  proper- 
ties of  the  mineral  are  not  uniform  in  this  respect  through- 
out the  whole  mass,  but  that  it  appears  composed  of  va- 
rious parts  acting  differently  upon  light.  It  will  depend 
upon  a  future  accurate  examination  of  the  crystalline  forms 
fnd  other  properties  of  this  substance,  in  comparison  with 
these  observation^  whether  thej  will  concur  in  fixing  the 
lunits  of  the  species,  or  whether  this  will  depend  solely 
upon  the  optical  structure  of  the  mineniL  The  varieties 
from  Uton,  and  from  the  Seiseralpe  in  the  Tyrol,  evident- 
ly belong  to  the  preceding  species. 

9.  According  to  two  analyses  by  B£ezeliu8,  referring 
to  i.,  the  Apophyllite  friom  Uton,  and  2.,  the  Tesselite 
fit)m  Faroe,  and  one  by  Staoaieteb  of  3.,  the  variety 
fit)m  Greenland,  the  present  species  appears  to  consist  of, 

Silica  I.  52-13  2.  62-38  3.  51-26. 

Ume  2471  24-98  25-20. 

Potash  '.    5-27  6-27  5*14. 

fluoric  Add      0-82  0-64  0-00. 

Water  16-20  16-20  16-04. 

Its  chemical  formula,  according  to  Bebzelius,  is  K  Si* 
+  8  Ca  Si'  +  32  Aq,  which  corresponds  to  the  ratios  of 
potash,  lime,  silica,  and  water  s=  5-26  :  25-40  :  53-18 :  16-16, 
no  attention  being  given  to  the  small  portion  of  fluoric 
add..  Before  the  blowpipe  it  first  exfoliates,  then  intu- 
mesces  like  borax,  and  melts  at  last  into  a  white  vesicular 
globule.  It  is  easily  dissolved  by  borax.  It  is  positively 
electrified  by  friction,  not  by  heat  It  likewise  exfollatesi 
in  acids,  and  its  powder  forms  a  gelatine  with  them. 

S.  Uke  the  preceding  species,  the  present  one  occurs  ii^ 
vesicular  cavities  of  trap-rocks,  and  in  beds  in  ancient  rocjux 
associated  partly  with  other  species  of  the  present  genus, 
particularly  hexahedral  Koupbone-spar,  and  with  rfaombo- 
hedral  Quartz,  partly  with  hemi-prismatic  Augite-spar,  oc- 
tahedral Iron-ore,  &c. 
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4.  The  localities  quoted  are  tlie  Pane  Miaadsy  and  lete- 
nl  inm  mines  in  Sweden  and  Norwmj. 


GkwusVI.    PETAUME^PAR. 
1«  FEI8UATIC  FETALINE-8PAR. 

Prismatic  Petalite.  Jaic  Man.  p.  162.  Petalite.  Phill. 
p.  14S.  Petalit  Lcovh.  S.  485.  Petalite.  HAur. 
Tnut4  Sde  Ed.  T.  IIL  p.  187. 

Fundamental  form.  Scalene  four-sided  pyramid 
of  unknown  dimensiona.  Simple  forms,  charac- 
ter of  combinations,  &c.  unknown.  Combinations 
not  obsenred. 

Cleayage,  a  prism  of  05^  nearly,  more  distinct  its 
long  diagonal.    Fracture  imperfect  conehoidal. 

Lustre  vitreous,  inclining  to  reanous ;  it  inclines 
to  pearly  upon  perfect  faces  of  deavage.  Colour 
white^  in  various  reddish  and  greyish  shades, 
sometimes  inclining  to  green.  Streak  white. 
Translucent 

Brittle.  Hardne8S=:6-O...6*0.  Sp.  6r.  =  2*489» 
a  cleavable  reddish-white  variety. 

Compound  VttrieHeB.  Masave:  compoution  co- 
lumnar, of  various  sizes  of  individuals,  sometimes 
impalpable  and  generally  strongly  coherent  If 
the  compositioa  be  impalpable^  firacture  becomes 


OBSSaVATIOMS. 

1.  The  cleavage  of  the  pieeent  spedes  is  said  b/  Haut 
to  take  place  parallel  to  the  planes  <^a  four-sided  prism  of 
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ISr  10",  and  ito  short  dingimaL  One  of  the  fiures  of  this 
prism  is  smooth  and  eren,  and  easilj  obtained,  the  other  is 
not  so  easily  obtained,  and  possesses  a  kind  of  resinous 
lustre,  similar  to  that  fiice  which  passes  through  the  diago- 
nal, though  this  seems  not  properlj  to  be  the  diagonal  dfa 
rhombic  prism.  Since  fiuses  of  dyBTereni  physical  quality 
cannot  bekuig  to  one  and  the  same  simple  fimns,  it  is  ra- 
ther probable  that  those  two  less  distinct  ftoes  produce  a 
prism  of  about  95%  parallel  to  the  long  diagonal  of  which 
the  more  distinct  fiK»  of  cleavage  is  situated.  More  so* 
curate  examinations  must  decide,  whether  this  more  simple 
hypothesis,  which  has  been  introduced  in  the  present  woilc, 
be  correct,  or  whether  the  forms  of  the  species,  ss  it  is 
probable,  possess  a  heml-prismatie  or  tetarto-priamstie  dia* 
i»cter.  There  are,  m<»eover,  traces  of  deavage  nearlj 
perpendicular  to  the  axis  of  this  prism. 

&  According  to  Au'FXPSoir,  the  varieties  of  the  pes- 
sent  species  consist  of 

Sifica  79*212. 

Alumina  17*235. 

liithia  5-761. 

If  exposed  to  a  high  d^pree  of  heat,  before  the  blowpipe 
upon  charcoal,  it  becomes  glassy,  semi-transparent  and 
white,  but  melts  with  difficulty,  and  only  on  the  edges.  If 
gently  heated  it  emits  a  blue  phosphorescent  lighU 

3.  The  prismatic  Petaline-spar  has  been  hitherto  £}und 
only  in  the  Swedish  island  of  Uton,  where  it  is  said  by 
some  to  occur  in  a  narrow  vein  traversing  the  beds  of  octa- 
bedral  Iron-ore,  wUch  are  worked  in  that  place ;  by  othersi 
in  huge  boulders.  It  is  accompanied  by  rhombobedral  Lime- 
faaloide,  prismatic  Feld-spar,  rfaombohedral  Quartz,  rfaom- 
bohedral  Tourmaline,  Ac.  It  has  also  been  said  to  occur 
at  the  Lake  Ontario  in  North  America. 
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GixtrsVII.    F£LD.SPAR. 

1.   RHOMBOHB9IiAL  FSLD-SPAS* 

Uhomboidal  Fel^Mur  or  Nepheline.  Jam.  Syst'YoL  II. 
p.  46.  Man.  p.  153.  Sommite.  Phill.  p.  12&.  Ne- 
phelin.  Werk.  Hofiin.  H.  B.  II.  1.  S.  365.  Nephe^ 
no.  Hausm.  II.  S.  652.  Nej^elin.  Leokh.  S.  417- 
N^pheHne.  Ha#y.  Tnit^,  T.  III.  p.  IBfi.  TabLcovp. 
p.  51.  Tnutd,  2de  Ed.  T.  IIL  p.  347- 

Fundamental  form.   Rhombohedron.    R  =  83^ 5ff* 
Vol.  I.  Fig.  7.    Ap. 

Simple  forms.  R-.od(F);    R  +  gd;  P(r)=:18y 

ly,  88*  C;    P  +  1   =  187*  18',  126*  SC; 

P  +  00  (M). 
Char,  of  Comb.  Di-rhombohedral. 
Combinations.     1.  R  -—  oo.     P  +  oo.     Vesuvius. 

8.  R  —  00.     P.    P  +  00.    Fig.  112. 
Cleavage,  R  — -  oo  and  P  -f-  oo,  both  imperfect. 

Fracture  conchoidal.     Surface  smooth  and  even. 
Lustre  vitreous.       Colour  white.       Streak  white. 

Transparent ...  translucent. 
Brittle.     Hardness  =  6*0.     Sp.  6r.  =  8-560. 

Compound  Varieties.  Massive:  composition 
granular,  of  various  sizes  of  individuals.  Faces  of 
composition  rather  rough. 

OBSEEVATIOKS. 

1.  Two  analyses,  1.  bj  VAuauELix,  of  a  variety  firom 
Monte  Somma,  2.  by  Carpi,  of  a  variety  from  Gapo  di 
Bove,  have  yielded : 

Alumina  1.  49*00  2.    OHKI. 

9iUca  46*00  40*20. 
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lime  2-00  80*00. 

Oxide  of  Iron  1-00  MO. 

Oxide  of  Manganese   0-00  12*60. 

Potash  0.00  12-00. 

Before  the  blowpipe  upon  charcoal  its  edges  are  rounded 
off.  It  yields  a  colourless  vencular  glass,  hut  cannot  be 
meUed  into  a  perfect  globule.  Fragments  of  it  thrown 
into  nitric  acid  lose  their  transparency,  and  assume  a  nebu- 
lous appearance.    This  has  suggested  to  Haut  the  name 

2.  Bhombohedral  Feld-4par  chiefly  occurs  at  Monte 
Somma,  in  the  cavities  of  limestone  rocks  ejected  by  Vesu- 
vius, along  with  pyramidal  Feld-spar  and  Garnet,  with 
rhombohedral  Talc-mica,  &c  It  has  also  been  found  in 
narrow  veins,  traversmg  a  kind  of  basalt  or  lava  at  Capo 
di  Bove  near  Borne,  sometimes  associated  with  paratomous 
Augite-spar. 

^/  PRISMATIC  FELD-SPAR. 

Prismatic  Feld-spar.  Jam.  Syst.  Vol.  II.  p.  I.  Man.  p. 
154.  Felspar.  Ice-spar.  Cleavelandite.  PaiLL.p.  113. 
206. 377.  Feldspath  (Cremeiner  Feldspath,  Adular,  La- 
brador, Glasiger  Feldspath).  Eisspath.  Week.  Hoffm. 
H.  B.  II.  1.  S.  295.  369.  Feldstein.  Hausu.  II.  & 
528.  Feldspath.  Lsonh.  S.  468.  Feldspath.  Haut. 
Traits,  T.  II.  p.  570.  TabL  comp.  p.  35.  Traits,  2de 
Ed.  T.  III.  p.  79. 

Weiss.  Schweigger*s  Journal.  X.  223.  Id.  AbhandL  der 
Acad,  der  Wissensch.  in  Berlin  fiir  1816  und  I8I7. 
FucHS.  Denkschr.  der  Adad.  der  Wissensch^  zu  Mun- 
chen,  fur  1818  und  1819.  G.  Hose,  uber  den  Feld- 
spath, Albit,  Labrador  und  Anorthit  Gilberts  Ann. 
der  Phys.  1823.  St.  2. 

Fundamental  form.  Scalene  four-sided  pyramid. 
P  =  134°  Sr,126M2',  72^43'.  Inclination  of 
the  axis  in  the  plane  of  the  long  diagonal  = 
0»0'.     Vol.  I.  Fig.  41.    R.  G. 
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a  :  b  s  c  :  d  SB  1  t  ^^  4*419  t  ^9*168  t  Oi 

Simple  forms.    J  (s)  =  UGT  IST;  —  5^   (n)  ; 

(Pr  +  od)»  (T,  0  =  US'  SJ?  ;  (Pr  +  «)*  («,  x') 
=68«63;2_^_(j);  +  _|^|  =  |g^o3^j; 

L?I±^(y)=8yi8';  Pr+  »(*);  Pr+  (»(iO. 

Char,  of  Comb.  Hemi-prismatic. 

Combinationa.     1.  —  l5.    (j^r  +  od)'.    Sim.  Fig. 


2 
44.,  reversed.    St  Gotbard,  Switzerland* 

2.  ^.  — ^.  (f  r+  x)».  Sim.Fig.  1.  StGothard. 

3.—.—^    (fr+Qo)».    Pr  +  QO.    Siberia. 

4  HEjL?.  — ?!.  (fr+  06)».  Pr+  od.  Fig.61. 

6.?5. 1.  i^!L±J.  -5^.  (Pr+  oo)^  Pr+  qd. 
2    2  2  2     ^  ^ 

The  individuals  of  Fig.  79.    St  Gothard. 
6. 


Jfr  — 2      fp      P       |fr  +  2  Pr 


2  2        2  2  2 

(Pr  +  wy.    (Pr +(»)«•    Pr+oD.    Fig.  62. 

Cleavage,  — »  --  highly  perfect  and  easily  obtain- 
ed. Pr  -f  QD  perfect,  but  often  interrupted  by 
eonchoidal  fracture,  and  less  easily  obtained. 
Traces  of  (Pr  +  od)',  generally  one  of  the  faces 
a  little  more  distinct.     Fracture  eonchoidal  ... 
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uneven.    Surface  frequently  streaked,  —  in  a  ho- 

rizontal  direcdon,  the  vertical  prisms  parallel  to 
the  axis,  so  is  also  Pr  -f  qd  ;  (Pr+  oo)^  is  often 
rough.  Most  of  the  other  faces  are  smooth. 
Lustre  vitreous,  sometimes  inclining  to  pearly  upon 
the  perfect  faces  of  cleavage.  Colour  white, 
pi^alent,  inclining  to  grey,  green,  or  red ;  some^ 
times  grey,  flesh-red,  verdigris-green.  Streak 
greyiah-white.  Transparent,,  transluoent  on  the 
edges.  A  biudish  opalescence  observable  in 
the  direction  of  Pr  +  qd,   also  sometimes  of 

L^L±^:  most  distinctly  in  transparent  varie- 
ties. The  variety  called  Moonstone,  fixMn  Cey* 
k>n,  appears  considerably  more  red  and  of  a 
lower  degree  of  transparency,  if  viewed  perpen> 
dicular  to  Pr  +  oo,  than  in  any  other  directicHL 
Brittle.  Hardness  =60.  Sp.  Gr.  =  2-658,  a 
white  transparent  variety;  limits  of  the  spe- 
des  =:  2*53  ...  2-60. 

Compound  Varidki*  Twin-crystals.  1.  Face 
of  composiuon  parallel,  axis  of  revolution  perpen- 
dicular to  a  face  of  —  i^    Fig.  79-    If  this 

mode  of  composition  be  repeated  on  all  the  faces  of 
the  same  form,  four^sided  prisms  consisting  of  four 
individuals  will  be  formed,  which  w^  nearly  rectan- 
gular, and  bounded  on  their  extremities  by  the  faces 

of  (Pr  +  oo)'  and  ~,   while  the  faces  of  —  — 

constitute  their  apparently  lateral  phmes.     This 
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composition  is  frequently  found  in  St  Grotliard. 
S.  Axis  of  revolution  parallel  to  the  principal  axis, 
face  of  composition  parallel  efither  to  the  right.  Fig. 
80.,  or  to  the  left  faces,  Pig.  81.,  of  Pr  +  oo. 
Both  are  found  hear  Elbogen  in  Bohemia.  S.  Axis 
of  revolution    perpendicular,  face  of   composition 

parallel  to  —  -  (Hauy.      Traite,  2de  Ed.   T. 

III.  p.  91.  PL  82.  Fig.  256).  4.  Axis  of  revolu- 
Uon  perpendicular,  face  of  composition  parallel  to 

a  face  of  ■—*     This  and  the  preceding  variety  are 

found  at  la  Clayette  in  the  department  of  Saone  and 
Loire  in  France ;  a  beautiful  crystal  of  the  latter  is 
preserved  in  Mr  Allan^s  cabinet.  Sometimes  there 
occurs  composition  according  to  several  of  these 
laws  at  once.  *  Mas^ve:  composition  granular,  of 
various  sizes  of  individuals,  sometimes  lamellar. 

OBSEAVATIOKS. 

I.  The  forms,  as  conUdne<l  in  the  preceding  description, 
have  been  calculated  from  the  observations  of  —  being 
»  126°  12^,  and  ({^r  ■¥  »)*  »&  118^  52^.  The  inclination 
of  the  axis  has  been  supposed  ss  0.  It  will  depend  upon 
future  observations,  whether  this  is  in  fiict  the  case,  or 
whether  there  exists  also  in  the  present  species  an  inclina- 
tion, as  in  most  other  hemi-prismatic  forms.  The  angle  of 
(Pr  +  oo)»  lias  been  found  in  several  varieties  =  119*  10'. 

Besides  the  present  species  of  prismatic  Feld-spar,  there 
are  several  whose  forms  possess  a  hemi-prismatic  or  tetarto- 
prismatic  character,  which  differ  so  much  in  this  respect,  as 
well  as  in  their  angles,  and  the  specific  gravitj,  that  ac« 
(ibrdhig  to  the  principles  of  Natural  History,  they  must  bfr 
considered  as  particular  species.    Their  occurrence  is  most- 
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important  in  Iregard  to  the  idea  of  genus  in  the  Natural  Hib- 
toiy  of  the  Mineral  Kingdom,  to  which  it  imparts  an  addi- 
tional degree  of  evidence,  and  clearly  demonstrates  the  ne- 
cessity of  a  systematio'  nomenclature :  for  there  can  he  as 
little  douht  of  their  heing  particular  species,  as  there 
can  be  of  tkebr  being  species  belonging  to  one  and  the 
same  genus, — ^Feld-spar.  Mr  G.  Bose  has  ascertained 
some  of  them  with  great  precision,  in  the  memoir  quoted 
above.  Inquiries  of  this  kind  are  among  the  nicest  in  Mi* 
neralogy,  and  require  great  precautions  to  guard  us  £rom 
new  species,  whose  admission  might  depend  upon  an  er- 
ror of  observation.  These  ought  therefore  to  be  often  re- 
peated before  finally  settHng  the  new  species  of  the  present 
genus.  The  following  enumeration  of  some  of  them  is 
intended  merely  for  engaging  mineralogists  to  inquire  far- 
ther into  their  nature;  and  I  have  therefore  abstained  from 
quoting  any  observations  from  the  papers  published  on  tlila 

L  AlhUe. 

The  synonymes  are  included  in  those   mentioned   fbr 
prismaUc  Feld-spar. 
fundamental  form.    Scalene  four-sided  pyramid,  ^the  axis  of 
which  is  inclined  in  the  planes  of  both  diagonals.    Vol.  L 
Fig.  42. 

j(I^j01{'4,±5{^},ilL±l(.),  rh=l^^ 

Pr  -♦-  »  (M). 
Char,  of  Comb.    Tetarto-prismatic. 

Combinations.    1.  ?£.    rl.    -  L'.    '(5L±J!)L    Pr  +  co. 

2  4  2^2 

Fig.  84. 
«  Pr     }t^r  +  2     ^P       ^f^r^l  ^(Pr>»  Pr 

2  2  4  2  4  2 

rl5L+JL!.    J(£L±J?)!.    Pr+ec.    Fig.  86. 
'2*2  .  ) 
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SLpr     rP        ^(Pr)»         Pr     r(thr+OD)»     r(Pr  +  »)» 

8*4  4         3'a         'a 

Pr  4-   09.    Fig.  86. 

SieMuremeDts  of  angles  s  Jf  on  P  »  aS""  8(K,  JC  oa  x  »  93* 
MK,  iir on o»  113^88',  Ton/ sl21' SO'.  There-entering 
titles  produced  in  Fig.  87*  by  P  utd  P*  memae  186<* 
40",  those  prodi^ced  bj  d?  and  ^,  187**  4<K. 

CSetTi^e,  «-  _  perfect ;  less  distinct  Pr  +  ob  ;   the  detTsge 

2  ci 

than  either.     Fracture  imperfect  conchoidal,  uneven.    Sur- 
&ce,  the  prisms  parallel  the  axis  streaked  parallel  to  their 

common  intenections ;  tl  generally  uneven  or  a  little  nm^ ; 

—  ri — f^  rough,  but  rerj  even. 

Lustre  vitreous,  often  inclining  to  pearly  upon  perfect  feces  of 
deavage.    Colour  white,  passing  into  grey,  red,  and  green. 
Streak  white.    Transparent,  rare  and  only  in  small  crystals^ 
...  translucent  on  the  edges. 
Brittle.    Hardness  »  6-0.    Sp.  Gr.  »  2-613,  small  transpa- 
rent crystals  from  Dauphiny.    limits  2*61. ..2*68. 
Compound  Varictiew.    Twin-ciystals.     I.   Axis  of  revolutioii 
parallel,  fece  of  composition  perpendicular  to  Pr  +  oo.  Fig.  87- 
2.  Axis  of  revolution  parallel  to  the  edges  of  combination  be- 
tween I4r  +  00  and  Pr  -f  oo ;  feoe  of  composition  parallel  to 
Pr  +  00.    The  latter  composition  allows  of  two  cases,  and  is 
similar  to  Fig.  80.  and  Fig.  81.    It  occurs  frequentiy  idong 
with  the  preceding  one,  so  that  laminie  of  four  individuais  al* 
ternate  with  each  other,  composed  parallel  to  Pr  +  oo.    All 
these  compound  and  simple  varieties  have  been  observed  in 
the  varieties  from  St  Gothard  and  Dauphiny.    Massive:  com- 
pontion  granular  of  various  sizes  of  individuals,  sometimes 

compressed  parallel  to  the  faces  of  Pr  +  oo  or  —  — ,  and  then 

2 

the  compositton  assumes  a  lamellar  appeamnce^ 
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iL  LabradoriU, 

The  Tarieties  of  the  present  species  differ  but  little  fimn 
the  preceding  one*  in  regard  to  their  geometrical  proper- 
ties, at  least  their  combinations  likewise  possess  a  tetar- 
to-prismatic  character,  and  the  angle  at  which  the  two 
more  distinct  &ces  of  cleavage  meet  is  also  nearlj  93** 
SO^.  Thej  present  very  frequently  the  same  kinds  of 
twin-crystals,  or  regular  compositions.  Their  cleavage, 
particularly  in  the  direction  of  Pr  +  oo,  is  less  perfect 
than  in  most  varieties  of  the  two  preceding  species.  The 
hardness  is  almost  exactly  identical,  but  the  specific  gravity 
of  a  variety  firom  the  coast  of  Labrador  was  found  a  2-750. 
The  limits  are  2-69  ...  276.  The  remarkable  opalescent 
and  iridescent  tints  of   colour  appear  most  bright  upon 

Pr  +  eo,  but  they  are  also  observed  upon  —  _—  The  va- 
riety from  Norway,  commonly  called  Labradorite,  in  which 
the  opalescence  takes  place  in  the  direction  of  Pt  +  oe,  does 
not  belong  to  the  present  species,  but  to  that  of  prismatic 
Feld-spar. 

iiL  Common  Fdtparfrom  the  Sauaitpe  In  CarUUMa  and  from 

St  Gothard. 

Some  of  the  varieties  found  in  these  localities  seem  to  be- 
long likewise  to  a  particular  spedes.  Their  forms  are  te- 
tarto-prismatic,  but  differing  as  it  seems  in  regard  to  their 
angles  from  Albite.  Cleavage  is  much  more  easily  observ- 
ed in  the  direction  of  —  ?!  and  /  (^  -^  °^)*    than  in  the 

2  2 

direction  of  Pr  +  oo,  which  generally  appears  only  in  very 
slight  indications.  The  specific  gravity  is  equal  to  that  of 
prismatic  Feld-spar,  the  limits  being  2*54  ...  2-66.  This 
species  occurs  in  vexy  remarkable  twin-ciystals,  some  of 
them  like  Fig.  80  and  81,  or  Fig.  87,  some  like  Fig.  88. 

In  the  latter  the  fiice  of  composition  is  parallel  to i:, 

while  the  axis  of  revolution  is  parallel  to  the  edges  of  com- 
voL  II.  a 
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bination  between  ~  and ,  that  is,  to  the  line  a  & 

8  2 

The  degrees  of  transpazency  of  the  varieties  hitherto  ob- 
served are  lower  than  those  of  priamaUc  Feld-apar  or  Albite. 

iv.  C(mimm  ftUpar  fnm  BaoCM. 
These  varieties  are  particularij  distinguished  from  the 
rest  bj  that  lughly  perfect  cleavage  parallel  to  —  11, 

SB 

which  ftr  surpasses  the  rest  observable  in  the  same  spedes 
parallel  to  (Pr  -♦-  »)»,  Pr  +  oo  and  Pr  +  »,  and  by  their 
specific  gravity,  whidi  is  much  inferior  to  aU  the  species  of 
tiie  present  genus,  having  been  found  m  a  crystal  a  2*392. 
The  limits  appear  to  be  2*S9  and  2*46.  The  combinations 
ai«  hemi-priamatic,  and  firom  obeervations  with  the  com- 
mon goniometer  they  seem  not  to  be  yery  different  from 
those  of  prismatie  Feld-spar.  They  possess  verj  low  de- 
grees of  transparency,  and  often  occur  massive,  having 
distinct  lamellar  particles  of  compodtion. 

In  the  older  systems,  all  these  different  species,  and 
moreover  Chkuto^^  or  JKfocfe,  were  comprised  within  the 
common  name  of  FeUpaty  and  variously  subdivided  into  sub- 
species and  kinds.  First  those  grey  varieties  which  possess 
bright  iridescent  coloufs  were  separated  from  the  rest,  and 
established  into  a  particular  subspecies  under  the  name  of 
LtSbnAore  Fdtpar*  It  comprehends  varieties  of  prismatic 
Feld-spar,  and  of  Labradorite,  as  has  been  observed  above* 
The  most  transparent  and  pure  varieties,  generally  in  im» 
phmted  crystals  lining  the  walls  of  narrow  veins  in  ancient 
rocks,  were  likewise  considered  as  a  particular  subspecies^ 
and  called  AduUtria^  in  reference  to  the  supposed  oldest  lo- 
cality known  of  this  variety.  It  is  made  up  of  varieties 
of  prismatic  Feld-spar  and  of  Albitew  The  less  transparent 
varieties  were  divided  into  common  and  compact  Fehpar^ 
the  first  of  which  contained,  though  not  exclusively,  easily 
cleavable  crystals,  the  second  imbedded  crystals  having  no* 
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distinct  cleavage,  and  compound  oiRBaes  of  small  or  impalp- 
able and  strongly  connected  individuals.  Common  Fel- 
spar contains  varieties  of  all  the  species  enumerated  above, 
except  perhaps  Labradorite,  which  forms  a  great  proportion 
of  compact  Felspar.  From  the  hitter  subspecies,  OMbflonf, 
whicli  is  commonlj  a  mixed  mineral,  and  forms  the  mwm 
of  porphyry  shite,  was  distinguished  as  a  particular  species, 
and  moreover  Variolite^  consisting  of  small  globular  masses 
imbedded  in  a  mixed  rock.  It  has  not  been  exactly  ascer- 
tained to  what  species  Clinkstone  and  Variolite  belong,  nor 
is  it  possible  to  settle  at  present  any  thing  in  tfab  respect. 
Imbedded  crystals  of  considerable  degrees  of  transparency 
in  porphyry  slate,  occurring  also  in  various  other  traehy  tic 
and  volcanic  rocks,  were  called  gla$»y  FtUpar.  Their  forms 
are  generally  hemi-prismatic,  as  in  the  exampies  from 
Dracheniels  and  Ischia ;  but  sometimes  also  tetarto-pris- 
matic  varieties  are  observed  in  similar  rocks,  as  in  those 
from  the  Gallopago  islands,  brought  home  by  Captain 
Basil  Hall.  Ice-tpar  occurs  in  white  transparent  crys- 
tals, greatly  resemblii^  Aduhcria  and  glassy  Felspar,  but 
implanted  in  the  drusy  cavities  of  rocks  ejected  by  Moimt 
Vesuvius.  However  complicated  this  division  may  be,  it 
is  not  all  that  was  to  be  considered  in  the  various  kinds  of 
Felspar.  In  regard  to  the  particular  stat^  in  which  the 
varieties  of  common  Felspar  occur,  those  which  are  more 
or  less  decomposed,  were  designated  by  the  denomination 
of  earlhy  common  FeltpoTy  and  considered  as  a  particular 
subspecies.  If  the  decomposition  has  arrived  at  its  limits, 
so  tliat  the  whole  is  converted  into  a  more  or  less  firmly 
coherent  powder,  Porcelaht-Earih  is  formed.  This  substance 
is  not  only  considered  as  a  distinct  species  in  the  Wemerian 
system,  but  It  is  not  even  contained  in  the  same  genus  with 
Uie  remaining  subspecies.  It  is  possible  that  porcelain  earth 
arises  from  Uie  decomposition  of  several  species  of  the  pre- 
sent genus,  but  we  do  not  possess  sufficient  fatformation  in 
(his  respect.  Professor  Fucbs  is  of  opinion  that  the  porce- 
hin-earth  from  Passau  is  produced  by  the  decomposition  of 
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wliAt  he  calls  Poicelaiii-spary  probably  a  vaxietj  of  Labra- 
doiite. 

2.  Among  aeyenl  analyses  xefierring  to  Taneties  of  pris- 
matic Feld-spar,  and  the  allied  species  of  Albite  and  Lab- 
ndoiite,  the  following  maj  serve  fiir  a  oomparisoa  of  their 
chemical  constitution. 

PritmaHc  FM-tpair, 

AdnlKta,  malyMd      Ubcadoiito  ftttm    Commott  Fdips  flnm 
by  VauqaellB.      Monr^y,  bj  KlapraCh.  CuUbad,  by  mtfwMi 

Silica               64*00.  66-00.  64*60. 

Alumina         20*00.  20-00.  19*76. 

Potash             14*00.  12*26.  Il*6a 

lime                2-00.  atiaoe.  a  trace. 

Ondeoflzon  0-00.  1*26.  1*76. 

Water               0-00.  0-60*  076. 

AUnte. 

nomPlaboligr      FfeOB  Aiandal         From  ChartacflaU  ia 
BgBBrti.  bj  ROM.       MiMchuMtU  by  atromajCT. 

Silica  70-4a  68-84.  70-68. 

Alumina  18-46.  20-63.  19-80. 

with  s  Uttia  osida 
of  Iron  and  Uiii» 

Soda                 10*60.  912.  906. 

Lime                 0*66.  0*00.  0-23. 
Oxide  of  Iron 

and  Manganese  0*00.  0*00.  1  -l  1. 

rtom  Labndac  by    rrain  Blebenldm  ncv    Pwroalaln-ipar  Aom 
Ktapcath.  FMibaii  by  KlapnUi.      Pamu  by  FucIm. 

Silica  66-76.  61-00.  49-30.. 

Alumina  26-60.  30-60.  27*90. 

lime  11*00.  11*26.  14-42. 

Soda  4*00.  4*00.  6-46. 

Oxide  of  Iron    1-26.  1-76.  0*00. 

Water  0*60.  1*26.  0-90. 

The  formule  of  the  composition  of  these  thxee  spedes^ 
according  to  the  method  of  fisBZEX.zusy  are  IT  iS'*  +  3AS* 
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ftr  prismatic  Fdd-flpur^  K  S*  +  3  A  S*  fbr  AlMte,  and 
Ji  8* -k- 9  CS*  +  12  A  S  for  Labradorite.  fiefbre  the 
blowpipe  upon  charcoal,  prismatic  Feld-spar  becomes  glaasj, 
semi-transparent  and  white,  but  melts  onlj*  with  difficulty 
on  its  edges  into  a  semi-transparent  vesicular  glass.  It  is 
dissolved  bj  ix>rax,  but  slowlj  and  without  effervescence, 
into  a  dear  globule.  The  rest  of  the  species  agree  in  this 
respect  with  prismatic  Feld-spar.  They  are  not  acted  upon 
by  acids,  esccept  Labradorite^  which  is  entirely  dissolved 
by  heated  muriatic  acid. 

3.  The  discovery  of  the  difference  among  the  preceding 
epedes  is  too  recent  to  have  yet  been  taken  notice  of  in 
regard  to  the  geological  relations  of  what  formerly  used  to 
be  called  Felspar ;  so  that  wherever  only  Felspar  is  men- 
tioned, we  must  expect  to  find  one  or  the  other,  or  perhaps 
several  of  the  spedes  designated  by  that  common  name.  . 

Common  Felspar  frequently  enters  into  the  composition 
of  rodn,  and  constitutes,  with  rhombohednd  Quartz,  and 
several  species  of  the  genus  Talc-mica,  the  different  kinds 
of  granite  and  gneiss,  with  hemi-prismatic  Augite-spar  it 
forms  syenite,  green-stone,  &c.  Generally  prismatic  Feld- 
spar and  Albite  are  found  at  the  same  time  in  granite,  as  in 
the  varieties  firom  Pompey*s  pillar,  and  from  the  block 
upon  which  the  statue  of  Peter  the  Great  in  Petersbuigh 
IS  raised,  the  Albite  being  of  a  greenish. white  colour,  while 
the  prismatic  Feld-spar  is  flesh-red.  Albite  is  most  frequent- 
ly one  of  the  constituents  of  syenite  and  greenstone,  as  in 
the  neighbourhood  of  Dresden  and  Edinburgh*  To  several  of 
these  rocks  large  crystals  of  prismatic  Feld-spar  impart  a 
porphyritic  appearance ;  and  it  is  a  characteristic  mark  of  the 
different  kinds  of  p<M:phyry  more  properly  so  called,  to  have 
isolated  crystals  of  this  spedes,  and  also  of  Quartz,  Mica,  &c. 
distributed  throv^hout  their  compact  mass:  according  to  the 
latter,  which  In  some  cases,  as  in  the  clinkstone  porphyiy, 
itself  belongs  to  the  genus  Feldspar,  they  are  distinguished 
end  denominated.  Compact  Felspar  (Labradorite)  is  fre- 
quently one  of  the  constituents  of  greenstone  slate,  and  a 
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conqMCt  varietj  pediaps  of  another  species,  the  prevailing 
mass  of  WeiaBBfeein.  Basalt,  and  some  other  rocks,  allied 
with  it,  aa  wacke  and  graustein,  must  be  considered  as 
most  intimate  mixtures  of  prismatic  Feld-spar  or  Albite  with 
bemi-piismatic  or  with  paxatpmous  Augi^erspar,  or  with 
both  these  vgedeif  the  individuals  being  so  small  as  to  be 
no  longer  recognizable*  The  two  first  have  on  that  account 
been  considered  by  minetalogiats  as  particular  species.  In 
aeveral  of  these  rocks,  which  contain  prismatic  Feld-spar  as 
one  of  their  constituents,  hunger  masses  of  it  firequentlj 
finrm  concretions  separated  from  the  rest,  and  assume  the 
shape  Df  more  or  less  extended  irregular  beds.  If  these 
be  decomposed  by  the  action  of  the  atmosphere,  and  their 
situataon  be  fryouxable,  Poroelain  earth  is  formed,  among 
the  most  remarkable  of  which  we  notice  those  in  gneiss,  at 
Aue  near  Schneebog  in  Saxony,  and  at  Hafnersell  in  the 
diatiict  of  Ftasau.  At  Caidaise  and  CUgga  in  Cornwall, 
the  poreelain  earth  originates  in  the  decomposition  of  gra- 
nitic rodDi.  Common  Felspar  frequently  occurs  in  beds 
along  with  ores  of  iron  and  titanium,  with  seyeral  species 
of  the  genen  Augitd-apar  and  Garnet,  Ac,  but  it  may  be 
rif^tly  considered  as  a  rarity  in  vnns,  except  in  those 
which  are  composed  of  the  same  species  of  which  the  rocks 
cooaist  which  they  traverse.  In  these  its  varieties  are  ac- 
companied by  prisnutic  Axinite,  rfaomlxdiedial  Quartz, 
several  ores  of  titanium,  by  riiombohedral  Lime-haloide, 
and  other  species,  and  have  their  surfiuse  sometimes  covered 
vrith  pcaly  particles  of  prismatic  Talc-mica.  Sometimes 
hemi-prismatic  cxystals  are  covered  with  a  tetarto-prismatic 
coat  of  another  species,  as  in  the  varieties  from  Baveno, 
which  have  Albite  disposed  in  parallel  position  upon  some  of 
their  fiices,  particularly  upon  Pr  +  ».  Labrsdorite  occurs 
in  syenitic  rocks,  also  as  a  regular  constituent  in  several 
kinds  of  gabbro  rocks,  with  hemi-prismatic  SchiUer-spar  and 
Serpentine.  Those  crystals  which  give  a  porphyritic  ap- 
pearance to  the  trachyte  from  the  Drachenfels  on  the  Uhine, 
are  considered  aa  a  variety  of  glassy  Felspar. 
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Among  the  most  remaikable  places  of  occurrence  of  some 
of  the  species  of  FekUspars,  certain  meteoric  stones  desenre 
to  be  mentioned,  as  those  which  fell  in  1807  at  Stannem 
In  Moravia,  and  those  of  1821,  at  Aubenas  (Hauy.  Traits, 
2de  Ed.  T.  III.  p.  6870  ^  Finance.  In  general,  these  spe- 
cies appear  to  have  a  considerable  share  in  the  composition 
of  the  meteoric  masses. 

4.  The  iinest  crystals  of  Adukria,  both  prismatic  Feld- 
spar and  Albite,  are  fimnd  in  the  hi^est  districts  of  St 
Gothard  and  the  Alps  of  Savoj,  several  varieties  occur  also 
in  Salzburg,  the  Tyrol,  Bavaria, I)auphin7,the  isle  of  Arran, 
in  Cornwall  and  Wales,  &c  The  largest  crystals  of  Albite 
hitherto  known  are  from  Keriibinslc  in  Siberia.  Also  of 
the  prismatic  Feld-spar  large  crystals  have  been  found  in 
that  country;  they  are  generally  penetrated  by  rhombo- 
hedral  Quartz,  sometimes  of  considerable  transparency.  The 
twin-^nrystals  j&om  Carlsbad  in  Bohemia  (Fig.  80.  and  8l.)aie 
well  known,  and  belong  to  prismatic  Feid-spar*  Amazone- 
stone,  a  verdigris-green  variety  of  prismatic  Feld-spar,  often 
associated  with  small  white  crysttds  of  Albite,  occurs  near 
Fort  Troitzk  in  the  TJralian  mountains.  Labradorite  was 
first  brought  from  the  coast  of  Labradore ;  it  occurs  also 
in  Ingria,  in  large  but  not  well  defined  crystals  in  Oreeup 
land,  and  as  a  constituent  of  several  rocks  in  various  places  of 
the  Hartz,  Saxony,  near  Florence,  &c.  It  has  been  observ- 
ed above,  that  what  has  been  called  Labradorite  firom  Nor* 
way,  in  &ct  belongs  to  the  species  of  prismatic  Feld-spar; 
it  occurs  in  the  zircon-syenite  of  Friedrichsvilm.  Com- 
pact felspar,  forming  the  body  of  clinkstone-porphyry,  is 
fotmd  in  the  Bohemian  Mittelgebirge,  in  the  Western  Isles 
of  Scotland,  at  Sahla  in  Sweden,  in  the  Hartz,  &c.  Via- 
riolite  has  been  noticed  from  Piedmont  and  Corsica.  The 
finest  varieties  of  Porcelain  earth  are  those  firom  China, 
where  it  is  called  Kao^  from  Saxony,  from  Passau,  and 
from  limoges  in  France.  The  repository  of  porcelain- 
earth  near  Carlsbad  in  Bohemia,  is  of  secondary  fimnatum,  te 
it  is  there  accompanied  by  basalt,  clay,  sandstone  and  coaL 

5.  Several  varieties  of  the  different  species  included  li) 
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the  genus  Feld-qNur  are  used  in  the  arts  and  manu&ctuies. 
The  purest  opalescent  yaiieties  of  Adularia  are  cut  round 
and  polished,  and  worn  as  ring-stones,  &c.  The  finest  of 
them  are  from  Ceylon,  and  are  called  Moonstones.  The 
i^Mutonf  is  likewise  prismatic  Feld-spar,  having  exceedingly 
minute  scales  of  mica  dispersed  throughout  its  substance, 
which  are  disposed  parallel  to  the  face  of  f^r  +  oo,and  reflect  a 
pinchbeck-brown  tint.  Labradorite,  particularly  the  Ameri- 
can variety,  and  AnuuEone-stone,  are  cut  for  various  oms- 
mental  purposes,  into  snuff-boxes,  &c..;  this  is  also  the 
case  with  GrajiMc  GratAte^  which  consists  of  a  simple  varie- 
ty of  common  felqmr,  regularly  mixed  with  long  parallel 
crystals  of  rhombohedral  Quartz,  whose  transverse  anguhur 
sections  bear  some  resemblance  to  certain  letters.  The 
pure  varieties  of  prismatic  Feld-spar  are  used  in  the  com- 
position of  the  paste  of  porcelain,  also  for  the  enamel  with 
which  it  IB  covered ;  and  the  decomposed  variety  or  Porce- 
lain earth  itself  is  the  most  important  material  in  that  de- 
partment of  manufiustures. 

8.    PYRAMIDAL  FELD-8PAB. 

Pyranudal  Felspar  or  Scapolite.  Prismato-pyramidal  Fel- 
spar or  Meionite.  Jam.  Syst.  YoL  II.  p.  35. 43.  Py- 
ramidal Felspar.  Man.  p.  162.  Bipyre.  Scapolite. 
Meionite.  Phill.  p.  45.  137.  143.  Schmelzstein. 
Skapolith.  Mejonit.  Werk.  Hoffin.  H.  B.  II.  1.  S. 
270.  345.  361.  Tetraklasit.  Meionit.  Hausm.  II.  S. 
511.  550.  Wemerit  Mejonit.  Leokh.  8.  479.  481. 
Meionite.  Wernerite.Dipyre.  Scapolite.  Ha"  t.  Traits, 

T.  II.  p.  586.  T.  lll^V:  ^^^'  ^^^-  '''•  ^^'  P-*^ 
Wemente.  Paranthine.  Dipyre.  Meionite.  TabL  comp. 
p.  34.  45.  55.  Traits,  2de  Ed.  T.  II.  p.  582.  586.  596. 
T.  III.  p.  75. 

Fundamental  form.     Isosceles  four-sided  pyramid. 
P  =  186*^  r,  68«  48'.  Vol.  I.  Fig.  8-  K.  G. 

a  a  V  0*3874. 

S'unple  forms.     P  —  1  (Q  ;    P  (/)  ;  P  +  od  (*)  ; 
[P  +  od]  (JIO;  (P)'  W ;  (P  +  cx))'  {X). 
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Char  of  Comb.  Pyramidal.  Frequently  single  faces 
are  irregularly  enlarged  at  the  expence  of  the  rest* 

Combinations.    1.    P.    P  +  qd.    [P  +  gd].     Sim. 
Fig.  101.     Akudlek,  Greenland. 
8.  P  —  1.  P.  P  +  00.     [P  +  qd].   Sim.    Fig. 

102.  Pargas,  Finland. 
8.  P  —  1.  P.  (?)'.  P  +  QD.   [P  +  oo].    Sinu 

Vol.  I,  Fig.  67.     Vesuvius. 
4.  P.   (P)'.    P  +  QD.    [P  +  od].     (P  +  oo)». 
Vesuvius. 

Cleavage,  P  +  qd  and  [P  +  oo],  distinct  but  in- 
terrupted ;  traces  of  P  —  oo,  generally  small 
conchoidal  fracture  in  that  direction.  Fracture 
imperfect  conchoidal,  uneven.  Surface  of  the 
prisms  sometimes  longitudinally  streaked,  but 
generally  of  nearly  the  same  physical  quality. 

Lustre  vitreous,  incUning  to  resinous  upon  the 
cleavage,  and  fracture  parallel  to  P  — -  od,  in- 
clining to  pearly  upon  P  +  oo  and  [P  +  qd]. 
Colour,  various  shades  of  white,  grey,  and  green. 
Red  colours  seem  to  arise  from  impurities.  Streak 
greyish-white.  Transparent  ...  translucent  on 
the  edges ;  the  red  varieties  are  opake. 

Brittle.  Hardness  =60...  5-5.  Sp. Gr.  =  2-612, 
Meionite  ;  ==  2*726,  white  crystallised  Scapolite 
from  Finland. 


*  A  cnrstal  of  the  Scapolite,  from  Pteigas,  in  the  possession 
of  Mr  ifoRDEKSKioLD,  presents  at  one  extremity  only  the 
alternating  fiices  of  (P)',  while  the  rest  have  msappeared. 
The  oppoette  extremity  could  not  be  observed.  H. 
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Compound  Varieties.  Massive:  oompo^tion 
granular,  of  various  sizes  of  individuals,  scMnetimes 
elongated  in  one  direction  or  wedge-shaped,  and 
pasang  into  columnar ;  generally  strongly  coherent. 

1.  The  varieties  of  the  present  species  have  been  disoop 
vered  at  various  periods,  and  in  different  kinds  of  reposi- 
tories. Some  <^  them  indeed,  at  first  sight,  appear  so 
little  resembling  each  other,  that  it  is  not  to  be  wondered, 
that  thej  were  considered  as  particular  species ;  for  in  order 
to  be  certain  in  these  determinations,  a  superficial  inspection, 
or  some  information  of  the  mode  of  occurrence  or  accom- 
panying minerals,  cannot  suffice ;  even  experiments  before 
the  blowpipe  or  the  chpmical  analysis  do  not  give  that  high 
degree  of  evidence  which  arises  flrom  an  accurate  examina- 
tion of  the  physical  properties  of  minerals,  of  their  form 
and  cleavage,  hardness  or  specific  gravity;  and  this  be- 
comes the  more  indispensable,  i£^  as  in  the  present  case, 
the  different  varieties  bear  to  each  other  but  a  slight  degree 
of  resemUance.  Whatever  may  be  the  consequence  of 
these  examinations,  it  must  always  be  a  true,  correct,  and 
constant  result,  because  it  is  founded  upon  those  things 
which  are  constant  in  the  productions  of  nature,  their  phy- 
sical properties.  Mekmite  contains  the  purest  and  most 
transparent  varieties  of  the  species  of  a  white  colour ;  and 
it  seems  by  these  characters  to  be  perfectly  distinguished 
from  the  rest  Yet  the  varieties  of  ScapolUe  fiH)m  Finland, 
described  by  Mr  Nokdenskiold,  and  those  brought  from 
Greenland  by  Sir  Charles  Oissecke,  possess  the  same  pro- 
perties, though  less  distinctly,  and  unite  Meiooite  with  the 
rest  of  the  varieties  of  Scapolite,  which  generally  possess 
greenish  colours,  either  pale  and  a  littie  translucent,  or  dark, 
and  then  the  crystals  are  very  often  nearly  opake.  Some  of 
its  varieties  are  coloured  red,  probably  by  oxide  of  iron.  Upon 
this  dlfiexence  of  colour,  the  division  into  red  and  grey  So^ 
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polite  is  finmded.  Among  the  yaiieties  of  the  latter,  there 
are  some  ciTstala,  long  and  adcuJar  and  their  compoeition 
columnar,  poiseanng  lif^t  shades  of  colour ;  others  which 
are  short  and  thick,  granulailj  compound,  and  of  darlcer 
shades  of  coloar.  These  two  kinds  have  been  distinguifehed 
bj  the  names  of  ratSaled  and  filiated  Scapolite.  Dipyte 
has  been  united  with  the  present  species,  in  reliance  on 
those  characters,  which  are  quoted  in  most  mineralogies  1 
works ;  it  seems  to  differ  from  the  preceding  ones  scarcely 
in  anj  thing  but  in  its  reddish-white  colour,  and  thin  co- 
lumnar composition  in  massiye  varieties.  Mr  Bbooke, 
however,  quotes  a  very  minute  crystal  in  his  possession, 
too  imperfiect  to  be  determined  by  measurement,  but  whose 
form  he  supposes  to  be  the  regular  hexagonal  prism,  as  it 
was  firrt  described  by  Haut,  and  afterwards  abandoned  in 
consequence  of  renewed  observations. 

3.  The  following  results  were  obtained,  I.  by  Stboxetxa, 
from  a  variety  of  Meionite  from  Monte  Somma ;  and  2. 
by  NoEDEKSKioLD,  from  the  Scapolite  from  Paigas. 

Silica  1.      40*631.         2.    43*83. 

Alumina  32*726.  36*43. 

lime  24*246.  18*90. ' 

Potash  and  a  little  Soda  1-812.  0*00. 

Protoxide  of  Iron  0*182.  0*00. 

Water  0*000.  1-03. 

In  a  strong  heat  of  the  blowpipe,  Scapolite  melts  into  a 
vesicular  glass,  and  intumesces  considerably ;  then  it  as- 
sumes the  appearance  of  ice,  and  does  not  melt  any  longer. 
It  is  dissolved  by  borax  with  effervescence,  and  mdts  with 
it  into  a  clear  globule.  Dipyre  yields  almost  the  same  re- 
sults. 

S,  Meionite  is  met  with  among  the  minerals  ^ected  by 
Mount  Vesuvius,  along  with  rhombohedral  and  prismatic 
Feld-spar,  pyramidal  Garnet,  rhombohedral  Talc-mica,  &c. 
The  varieties  of  Scapolite  occur  in  primitive  mountains, 
as  in  the  beds  of  octahedral  Iron-ore  at  Arendal  in  Norway, 
and  in  Wermeland  in  Sweden ;  and  are  generally  accompa- 
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nled  bj  te^eral  species  of  the  genera 
spar.  Scapolite  has  been  found  also  in  laige  and  beautiful 
CTystals  in  the  parish  of  PU^gas  in  Finland,  at  Akudldc  in 
Greenland,  and  some  varieties  near  Chursdorf  in  Saxon  j. 
Dipyre  is  hitherto  confined  to  the  Western  Pyienete, 
where  it  occurs  near  Maul^n  under  similar  drcumstaaces. 


GkhusVIIL    ACJGITE-SPAfi. 
1.   PASATOMOaS  AUGITE-SPAB. 


Oblique^edged  Augite.  Jam.  SysU  YoL  II.  p.  99.     Pj- 
ramido-prismatic  Augite.  Man.  p.  166.      Augite.  Pj 
roxcne.  Phill.  p.  58.     Kokkolith.  Augit  Diopsid.  Ai 
best  (in  part).  Strahlstein  (in  part).  &Jilit.  Baikalii 
Fassait  Omphazit.  Wskm.  Hoffhi.  H.  B.  I.  S.  44: 


ramido-p^smatic  Augite.  Man.  p.  166.      Augite.  Py- 
roxene. Phill.  p.  58.     Kokkolittu  Auffit  Diopsid.  As- 

t. 
umphaziu  \yskm.  uotim.  ti.  is.  x.  ».  443. 
448.  467.  11.  2.  S.  277.  393.  819.  IV.  3.  S.  106.  111. 
1 25.  PentaUaait.  Asbest  (in  nart>  Hausm.  II.  &  687. 
734.  Augit.  Asbest  (injmrt).  Leokh.  S.  620.  633. 
Pyroxene.  Malacolithe.  Haut.  Tnut^,  T.  III^  80. 
IV.  n.  379.  Pjrrox^ne.  TabL  comp.  p.  41.  iWt^ 
«de  Ed.  T.  II.  p.  407. 

Fundamental  fonn.     Scalene  four-»ded  pyramid. 
P  =  15**  IS' ;  120»  V ;   6T  V.    Inclination  of 
the  axis  in  the  plane  of  the  long  diagonal  =  0^  (K. 
.  Vol.  I.  Fig.  41.     Hauy. 

a  :  b  :  c  t  d  «  1  :  ^12  :  ^27692  :  0 

Simple  forms.  P-oo(n); +|  {;,}  =  {}^j;}; 
—  C^**)'  («)  =  8r  46';  (f  r  +  <»)'  (Jf)  = 
«r  48';  —  (£2!  (tt)  =  131»  8';    &1  (o)  = 

SS'SC;  (P  +  oo)«  (/)  =  1«»50';  ft-  +  oo (rj; 
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Char,  of  Comb.  Hemi-prismatic.      Inclination  of 
?f  on  (f  r  +  (x>y  =  101«  6'. 

Combinations.    1.  — •  -—•       (f r  +  coy.      Sim. 
Fig.  4A.y  reversed.    Greenland, 
a  —  £l    f  r  +  00.     Pr  +  00.    Sim.  Fig.  46., 

reversed.     Elba. 
8.  —  (ftr  +  c»)».  j?r  +  oo.  Pr  +  00.  Fig.72.  Etna. 

4.  ?E.    —  li  (Pr  +  »)».  ?r  +  00.   Pr  +  oo. 

Piedmont 
g   Pr    T    (Pr)_'._?r    __a^     p^ 

Pr  +00.    Pr  +  00.    Fig.  73.     Fassa,  Tyrol. 

2      2        2  2  2      '^  ' 

(P  +  00) «.     Pr  +  00.     Pr  +  oo.     Fig.  176. 
Ala,  Piedmont 
Cleavage,  (Pr  +  oo)'  rather  perfect,  but  interrupt- 
ed, also  Pr  +  00  and  Pr  +  oo;  sometimes  -^ 

from  which  the  adjective  paratonums  has  been 
derived.  Fracture  oonchoidal,  sometimes  per- 
fect ...  uneven.  Surface,  P  — -  c3d  frequently  un- 
even and  curved,  the  vertical  faces,  particularly 
Pr  4-  00  and  Pr-)-  oo,  striated  paraUel  to  the  axis. 

^  sometimes  rough. 


^     I 
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Lustre  vitreous,  inclining  to  reanous.  Colour 
green,  often  inclining  to  brown,  and  passing  into 
grey  and  white,  and  also  into  black.  Streak 
white  .  .  .  grey,  corresponding  to  the  colour. 
Faintly  transparent  ...  opake. 

Brittle.  Hardness  ^  50... 0-0.  Sp.  Or  =  8-849 
en  ash-grey  variety ;  =  3.8S7  Omphazite  from 
the  Sauafpe ;  =  3*327  Fassaite ;  3-274  a  greyish- 
white  variety  compound  in  laminae  parallel  to 
t^r  +  OD ;  =  8*233  a  grass-green  variety  from  the 
Bacher  mountain  in  Lower  Stiria. 

CompouTul  Varieties.  Twm-crystals :  face  of 
composition  parallel,  axis  of  revolution  perpendicu- 
lar to  l^r  -f  oo.  Sometimes  crystals  of  this  kind  are 
in  cruciform  aggregations.    Massive  varieties  com- 

pound  in  the  direction  of  — -  ~,  as  in  Sahlite  ;  this 

must  not  be  taken  for  cleavage,^as  it  does  not  con- 
tinue throughout  the  whole  mass,  but  only  produces 
more  or  less  thick  laminae,  often  separated  from 
each  other  by  some  extraneous  substance  :  it  often 
possesses  a  slight  pearly  lustre :  there  is  also  composi- 
tion parallel  toPr  +  qd,  as  in  Mussite.  Massive ; 
composition  granular  of  various  sizes  of  individuals, 
often  but  slightly  cohering,  but  often  also  very  inti- 
mately connected ;  faces  of  composition  rough.  The 
individuals  of  lamellar  and  columnar  varieties  are 
in  most  cases  easily  separated^  and  present  striated 
foces  of  composition. 

OBSERVATIONS. 

h  According  to  the  ine«8urement|  of  Mr  BaooxE  aa^ 
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Mr  Phillips,  with  the  reflective  goniometer,  tie  ang'e  of 
(^r  +  o»y  is  s  87""  6^  It  will  be  interesting  to  asoerUun 
how  ikr  the  inclination  of  the  axis  extends  to  the  fornu  of 

I  the  present  species.    The  incidence  of  -£  on  14'+  ob  is  stat* 

ed  in  Augile  by  Mr  Phillips  s  105^  20',  that  of  —  l!^ 

% 

on  Ihr  +  00  s  106°  1^.  But  the  incUnation  of  the  two  fiuses 

p 
of  —  is  given  s  120*"  38',  and  the  same  inclination  in 

—  Z  also  «  120*  38'.    ?!  on  (ft-  +  so)'  =  100'  10'. 
2  2        ^ 

The  present  species  unites  a  huge  number  of  varieties, 
both  simple  and  compound,  among  which  there  exist  un* 
I  interrupted  tranmtions ;  and  for  this  in  particular  it  be- 

I  comes  a  most  important  sulgect  in  the  study  of  Minenu 

logy ;  and,  above  all,  for  ascertaining  the  idea  of  the  natu- 
ral-historical species.    But  it  is  at  the  same  time  remark- 
'  able  for  the  high  degree  of  resembhince  which  it  bears  to 

the  remaining  speries  comprised  within  the  same  genus, 
particularly  thoae  ^  which  a  great  many  different  va- 
rieties have  been  discovered ;  and  thus  it  likewise  demon- 
strates the  existence  of  the  naturaUiistorical  genus  in 
Mineralogy,  which  is  formed  by  uniting  those  species, 
which,  notwithstanding  their  marked  differences  from 
each  other,  axe  yet  united  by  the  highest  degrees  of 
resemblanee;  Hence,  on  one  hand,  the  difficulties  be- 
come evident  which  axise  from  dividing  one  species  into 
several ;  on  the  other  hand,  the  easiness  with  which  they 
may  be  confoianded,  if  their  characteristic  properties  be  not 
properly  attended  to,  of  which  but  too  many  examples 
might  be  quoted  from  the  writings  and  collections  of  che* 
mists  and  mineralogists.  A  close  examination,  according 
to  the  principles  of  Natural  History,  will  prevent  us  from 
fiJling  into  the  same  errors.  The  most  ancient  of  those 
species  which  have  been  distinguished  within  the  species  of 
paratomous  Augite-spar  is  AttgUe^  which  comprehends  al- 
'  most  exclusively  opake  varieties,  the  colours  of  which  are 

^  black  or  blackish-green.    One  of  its  subdiTisions,  ffUatei 
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Augite,  occurs  in  imbedded  crystals.  ConcfMUd  Au^^te  re- 
fers to  imbedded  grains,  whose  fracture  is  perfectly  con- 
choidai ;  amnum  Augite  occurs  also  in  grains,  but  haying 
an  uneven  fracture.  Foliated  Augite  is  transfermed  bj 
decomposition,  into  those  earthy  masses  which  have  been 
called  crystalUsed  Green-earth.  Coccolite  is  of  rather  paler 
shades  of  green  colours  than  the  preceding  varieties,  and 
consists  of  very  distinct  granular  particles  of  composition, 
which  may  be  easily  separated.  The  colours  of  SahUte  are  ge- 
nerally paler  green,  and  inclining  to  grey ;  it  is  feinUy  trans- 
lucent on  the  edges,  though  there  are  some  varieties  of  it  as 
black  and  opake  as  Augite.    It  is  compound  parallel  to  the 

fece  of .    If  the  colours  become  very  pale,  it  passes 

into  Dicptidey  which  eontains  greenish-grey,  greenish-white, 
&c.,  and  semi-transparent  crystals,  or  massive  varieties 
also  of  pale  colours,  and  compound  parallel  to  the  face  of 
^  +  00.  The  latter  is  also  the  case  in  those  dark-green  va- 
rieties of  common  AcHuolite  which  belong  to  the  present 
species.  Baikalite  cannot  be  distinguished  from  Sahlite,  even 
by  such  slight  marks  as  those  just  quoted,  and  Foitake  is 
the  name  of  those  varieties  which  unite  the  green  colours 
of  Sahlite,  or  some  that  incline  still  more  to  yellow  with 
crystalline  forms,  similar  to  those  of  Diopside.  Omphaziu 
is  a  compact  leek-green  variety,  with  an  imperfect  conchoi- 
dal  or  splintery  fracture,  and  generally  mixed  with  dode- 
cahedral  Garnet  That  variety  of  granular  AcUmoUu  which 
belongs  to  the  present  species,  and  which  has  often  been 
called  green  DlaOage^  is  grass-green,  either  crystallised  or 
massive,  and  in  the  latter  case  it  presents  agranular  struc- 
ture, or  is  composed  parallel  to  — ^  or  to  i^r  +  co,  alternat- 
ing in  layers  with  particles  of  the  following  species,  of  the 
same  colour.  Very  delicate  crystals  produce  a  kind  of 
Asbestus,  which  is  different  from  the  one  in  connexion  with 
hemi.prismatic  Augite-spar,  and  difierent  also  from  Picros. 
mine,  a  species  that  will  be  noticed  in  the  Appendix. 

2.  The  following  analyses  will  shew  the  range  of  the 
constituent  parts  in  the  present  species. 
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WhUe  variety^  Le^C'green  variety^  Blade  variety  ^ 

•oaljaHl  bj  Baudocf.  bjr  Rom.  bjr  B4Me. 

Silica  54-83  64-08  53-38. 

Lime  22-19  23-47  S2-19. 

Magoeda  18-55  11-49  4-99. 

Alumina  0-28  0-00  0K)0. 

Protoxide  of  Iron        0*99  10*02  17*38. 

Ozideof  Manganese  0-00  0-81  0-09. 

Loss  by  heating  0-32  0*00  0^. 

It  maj  be  considered  as  a  bisilicate  of  lime  and  snagnesia, 
in  which  part  of  the  bases  are  replaced  by  protoxide  of 
iron,  part  of  the  rilica  sometimes  by  alumina,  which,  in  the 
conchoidal  Augite  from  Sidlj,  amounts  to  16*5.  Before  the 
blowpipe  it  melts  pretty  easily,  and  emits  a  few  bubbles; 
it  finally  yields  a  glassy  globule,  more  or  less  intensely  co- 
loured by  iron.  It  is  readily  dissolved  by  borax.  Several 
varieties  of  the  present  species  have  been  obtained  by  way 
of  fusion.  Black  cxystals  are  not  unfiequent  among  the 
slags  from  the  iron  furnaces  in  Sweden.  They  consist  of 
bisilicate  of  iron.  A  white  variety  in  perfect  crystals  has 
been  obtained  by  Messrs  Berthiek  and  Mit8cheiii.icb, 
when  nuxing  silica,  lime,  and  magnesia,  in  the  necessary 
proportion,  and  exposing  this  mixture  in  a  charcoal  crucible 
to  the  heat  of  the  Sevres  porcelain  furnaces.  Many  va* 
rieties  of  Pyroxene,  if  melted  and  then  allowed  to  cool 
slowly,  crystallise  and  assume  an  appearance  little  different 
from  what  they  had  befora 

3.  Paratomous  Augite-spar  occurs  in  imbedded  crystals, 
in  various  kinds  of  rocks,  in  basalt,  lava,  &c ;  also  in  beds 
in  older  rocks,  both  in  crystals  and  compound  massive  va- 
rieties ;  it  enters  into  the  regular  mixture  or  composition 
of  several  rocks,  as  the  pyroxene  rock,  some  varieties  of 
greenstone  and  basalt:  it  likewise  is  found  in  veins  tra- 
versing primitive  rocks.  Foliated,  conchoidal,  and  common 
Augite  are  found  in  the  first  kind  of  these  repositories ; 
granular  Augite,  Coccolite,  and  Sahlite  occur  in  the  second, 
and  are  associated  with  ores  of  iron  and  titanium,  with 
hemi-prismatic  and  prismatoidal  Augite-spar,  several  spedea 

VOL.  II.  s 
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of  FeM-spar,  &e.  Also  Omphazite  occurs  in  beds  with 
zliombohedtBl  Quartz,  dodecahedral  Garnet,  hemi-prismatic 
Augite^par,  &c.  Biopside  occurs  in  veins  traversing  ser- 
pentine, with  dodecahedral  Garnet  and  prismatic  Talc- 
mica,  and  Fassaite  and  Baikalite  also  seem  to  occur  in 
veins,  where  thejr  are  accompanied  bj  rhombohedral  lime- 
haloide. 

4.  The  imbedded  varieties  of  Augite  are  found  almost  in 
evexy  kind  of  basalt,  and  those  rocks  which  are  allied  to  it. 
The  largest  crystals  occur  near  Aussig  in  Bohemia,  but  it 
is  met  with  besides  in  the  Hhon  and  Vogel  mountains  in 
Germany,  in  France  and  Italy,  in  Scotland  and  its  Western 
Isles,  &C. ;  granular  Augite  and  Sahlite  are  chiefly  obtained 
firom  Arendal  in  Norway,  and  Sahla  in  Sweden ;  Baikalite 
from  the  mouth  of  the  SUumanka  river  that  fidb  into  lake 
BaikaL  Biopside  is  found  in  Piedmont,  Fassaite  in  the 
valley  of  Faasa  in  the  Tyrol,  and  in  the  Bannat  of  Temes- 
war,  Omphazite  in  the  Saualpe  in  Carintliia,  and  near  Hof 
in  Bayreuth.  The  beautifully  green  varieties  of  granular 
Actinolite  occur  in  the  Bacher  mountain  in  Lower  Stiria, 
the  oystallised  Green-earth  in  the  valley  of  Fassa  in  the 
TyroL  Pyroxene  rock  occurs  in  the  Pyrenees ;  among  those 
compound  rocks,  where  it  forms  one  of  the  constituents, 
we  sliall  notice  here  only  the  greenstone  from  the  celebrat- 
ed Meissner  mountain  in  Hessia.  That  black  mineral, 
which  is  discernible  in  some  meteoric  stones,  for  instance 
those  which  fell  at  Stannem  in  Moravia,  likewise  seems  to 
be  paratomous  Augite-spar.  These  meteoric  stones,  and 
the  above  mentioned  greenstone  from  Meissner,  but  for 
the  coarser  grain  of  the  latter,  possess  a  high  degree  of  re- 
semblance to  each  other. 

2.   HEMI-FEISMATIC  AUGITE^SPAB. 

Strsight-Edged  Augite.  Green  Diallage.  Jam.  Syst  VoL 
II.  p.  117.  172.  Axotomous  Schuler-spar  or  Green 
Diallage.  Hemi-prismatic  Augite.  Man.  p.  130.  169. 
Hornblende.  Smaragdite.  Asbestus.  Pbill.  p.  6S.  71. 
Hornblende.  Asbest  (in  part).  Strahlsteiu  (in  part)» 


OIIDEB  rj.      UEMI-PBISMATIC  AUGITE-SPAB.  875 

TremoUth.  Earinthin.  Kalamit.  Wekv.  Hofffai.  H. 
B.  II.  2.  S.  146.  277-  293.  IV.  8.  S.  103.  128. 
Hornblende.  Strahlstein.  Granlbiatit.  BTSSoUth.  As- 
best  (in  part).  Smaragdit.  Hausm.  IL  699.  722.  728. 
733.  734.  740.  Smaragdit  Hornblende.  Asbeat  (sum 
Theil>  Leoith.  S.  617*  527.  583.  Amphibole.  Acti- 
note.  Diallage  verte.  Grammatite.  Aabest  (in  part)^ 
Haut.  Traits,  T.  III.  p.  58.  73.  126.  227.  245. 
Amphibole.  Diallage  verte.  Asbeate.  TabL  comp.  p.  39. 
46.  55.  Traits,  2de  Ed.  T.  II.  p.  372.  454.  481. 

Fundamental  form.  Scalene  four-sided  pyramid 
P  =  161°  8',  149**  SS',  42°  22".  Inclination  of 
the  axis  in  the  plane  of  the  abort  diagonal  =:(f(y. 
Vol.  I.  Fig.  41.     Hauy. 

a  :  b  :  c  :  d  »  1  :  V  1<1  :  V  12-6875  :  0. 

Simple  fonns.    £  (r)  =  149**  88';    —  IJL±  J 

(»)  =  112»^' ;  ^1  (»)  =  101»  Sir ;  —  ^ 
(Jc)=l5ff'4fi  —(^^  (a)  =12304';  (JPr+<»)» 
(M)  =  \W  34' ;  (^  (a) ;  (Pr  +  oo)»  (c) 
=  6e"25'}  (f +oo)«=l6(PT;  +^   {p} 

=  i76<'2'j'  - — 2 —  1<;  -  isioir/' 

fr  +  QD  («)  ;  Pr  +  00  («). 
Char,  of  Comb.  Hemi-prismatic.     Inclination  of 

If  on  (f  r  +  06)»  =  108»  l^. 

% 

Combinations.    1.  —  — .   (fr+00)*.  Sim.F]g« 
44.^  reversed^    Arendal,  Norway. 
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p 

2.  y.      (Pr+rx>y.    JPr+cx>.    Pr+oo.     Sim. 

Fig.  78.     (Tremolite)  St  Gothard.  - 
8.  £.   —  ?£.    (fr  +  oo)».    Pr+Qft.    Fig.  74. 

Teplitz,  Bohemia. 
4.L   (^    -(?)!.    (fr+oo)'.   Pr+». 

Pargas,  Finland. 

6.  f.   — ?!.   — ^.     (ftr  +  »)».   Pr  +  oo. 
2  a  2       ^  ' 

Teplitz. 
fi   P     |fr  +  2    (P)»    (Pr)*        Pr        (Pr)» 
2.2  22  2  2 

-^-    -i^±i.(Pr+os)».(Pr+oa)*. 

f  r  +  OD.     Pr  +  oo.     Fig.  76.  Vesuvius. 

Cleavage,  (Pr  +  00)'  highly  perfect,  less  distinct 
Pr  +  00,  least  of  all  Pr  +  od.  Fracture  imper- 
fect conchoidal,  uneven.  Surface,  sometimes 
striated  parallel  to, the  axis;  sometimes  all  the 
faces  are  uneven. 

Lustre  vitreous,  inclining  to  pearly  upon  faces  of 
cleavage  in  the  varieties  possessing  pale  colours. 
Colour,  various  shades  of  green,  often  inclining 
to  brown ;  there  is  an  uninterrupted  series  into 
perfectly  white  and  into  black  varieties.  Streak 
greyish-white  .•.  brown.  Nearly  transparent 
...  opake.* 

*  There  is  lometiraes  a  blue  opaleacence  oUervable  in  the 
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Brittle.  Hardness  =  60...  6-0.  Sp.  Gr.  =  8-1 67 
basaltic  Hornblende  from  Lower  Stiria;  3*127 
Carinthine ;  8*026,  Actinolite  from  Zillerthal ; 
8*006,  blackish-green  common  Hornblende ;  2*981 
white  Tremolite. 

Compound  Varietiea.  Twin-crystals :  face  of 
oomporition  parallel,  axis  of  revolution  perpendicu- 
lar to  Pr  -(-  CD.  This  composition  is  also  observ- 
able in  massive  varieties,  sometimes  in  very  thin  la- 
minae, having  often  some  foreign  substance,  parti- 
cularly laminse  of  the  preceding  species,  interposed 
between  them.    There  is  also  composition  parallel  to 

— -  ■—.    Massive :  composition  granular,  individuals 

of  various  sizes,  generally  strongly  cohering,  and 
producing  in  the  great  a  tendency  to  slaty  fracture ; 
composition  columnar,  individueds  of  various  sizes, 
sometimes  very  delicate,  generally  long,  parallel,  or 
diverging,  and  aggregated  in  a  second  granular 
composition.  Compositions  of  short  and  irregular- 
ly distributed' columnar  particles  possess  in  the 
great  a  slaty  fracture.  Very  thin  columnar  composi- 
tion produces  a  silky  lustre. 

OB8BEVATIOK8. 

1.  Hornblende,  Actinolite,  and  Tremolite,  togeilier  with 

direction  of  Ihr  +  oe.  The  varieties  which  present  it  are  fiunt- 
Ij  translucent,  and  shew  a  pale  brown  colour  in  thin  spUnters, 
but  appear  dark  fjfrey  in  the  mass.  They  were  discovered  at 
Kassigiengoit  in  GreenUnd  by  Sir  Chables  Giesecxe,  and 
formerly  considered  as  Hypersthene.  Mr  Beooxs  first  recog* 
nised  them  to  belong  to  tbe  present  species.    H. 
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certain  kinds  of  Asbestus,  comprehend  fiur  the  gieitest 
number  of  varieties  belonging  to  the  present  species.  Horn- 
Itende  difiers  from  the  rest  chieflj  bj  its  darlc,  blackish,  or 
greenish  colours,  and  is  distinguished  into  three  subspecies, 
huaMe  MormUende^  amimon  HitnMende^  and  HonMendc 
Hate,  The  first  contains  black  imbedded  and  perfectly 
deavable  crystals;  the  second  refers  to  those  imbedded 
ciystals  in  which  cleavage  is  not  so  easily  obtained ;  it  in« 
dndes  besides  all  implanted  crystals  and  massive  granular 
or  cdlumnar  varieties,  except  such  as  are  black  and  easily 
deavable,  and  which  have  been  distinguished  from  the  rest 
by  the  name  of  CariniMne,  Hornblende  slate  compre- 
hends compound  or  even  mixed  varieties,  consisting  of  con- 
Auedly  aggregated  columnar  particles  of  composition,  and 
possessing  a  slaty  fracture.  AaktcUte  includes  the  green 
varieties,  frequently  in  acicular  crystals,  and  has  been  sub« 
divided  into  commom^  gfo**9y  eulbetUnUy  and  granular  AcHmOm 
Itte.  The  varieties  of  the  first  subspecies  are  almost  all 
paxatomous  Augite-spar,  and  have  been  mentioned  in  the 
preceding  species.  Glassy  Actinolite  contains  crystals  and 
cohimnar  compositions  of  a  green  colour ;  asbestous  Actino- 
lite refers  to  capiUaiy  crystals  and  very  thin  columnar 
compositions,  of  other  colours  than  white ;  granular  Acti- 
nolite comprehends  grass-green  varieties,  whose  composi- 
tion is  granular.  The  varieties  of  TremoUtgy  similarly 
subdivided  into  subspedes,  difier  from  the  preceding  ones, 
particularly  by  their  pale  green,  grey,  or  white  colours. 
Common  TremoHte  occurs  in  crystals,  and  in  massive  varie- 
ties of  columnar  compositions,  which  possess  low  degrees  of 
transparency.  More  transparent  varieties  in  similar  com- 
positions, consisting  of  thin  individuals,  are  called  ghtsy 
TremoUte ;  atbettout  Trema&U  forms  masses  of  very  thin, 
cajdllary  crystals,  exactly  like  asbestous  Actinolite.  Caia» 
mite,  which  has  but  latdy  deen  discovered,  is  an  asparagus- 
green,  translucent  variety  in  imbedded  crystals,  in  a  kind 
of  serpentine^  Asbestous  Actinolite  and  asbestous  Tuemo- 
lite  form  a  passage  into  AMheHusy  of  which,  however,  it 
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must  be  remarked  here,  that  the  greater  part  does  not  be- 
long to  the  genus  Augite-spar.  The  passages  demonstrate 
that  there  are  varieties  of  Asbestus  belonging  to  the  pre- 
sent species,  and  moreover  there  are  crystallised  varieties, 
of  common  Hornblende,  consisting  in  their  interior  or  ter- 
minating on  their  ends  in  decided  fibres  of  Asbestus  in 
a  paraUel  position.  This  is  also  the  case  in  certain  va- 
rieties of  the  preceding  species ;  and  we  are  led  to  con- 
clude that  the  term  Asbestus  itself  rather  expresses  the 
state  of  aggregation  of  several,  than  the  substance  of  a 
distinct  mineraL  Asbestus  in  general  has  been  divided 
into  AmiatOuSy  which  consists  of  highly  delicate  fibres,  often 
thinner  than  a  hair,  longitudinallj  cohering  with  each 
other,  and  easily  separated ;  into  common  Asbestus,  relating 
to  coarser  varieties,  more  firmly  cohering,  and  yielding 
splintery  fingments ;  into  Rock^Corky  in  which  the  particles 
''^  ^W^S^^^  ^  ^  loose  felt*like  texture,  no  longer  recog- 
nisable, or  to  be  separated  firom  the  rest ;  and  into  Hodcm 
Wood  or  Sgneout  Atbcstuty  in  which  a  texture  of  the  pre- 
ceding land,  only  more  dose,  and  resembling  membranes, 
assumes  the  general  appearance  of  wood.  Green  DiaUage  or 
SmaragdkU  has  been  found  (Haidimoeb,  Trans.  Boy.  Soc* 
£din.  VoL  X.  p.  1270  ^  some  cases  to  consist  of  laminae  of 
hemi-prismatic  Augite-spar,  with  fiices  of  compontion  pa- 
rallel to  i^  +  00,  in  others  of  the  same  alternating  with 
laminse  of  paratomous  Augite-spar,  both  often  of  bright 
green  colours.  This  idnd  of  composition  of  the  two  species 
is  frequently  found  also  in  black  varieties. 

Among  the  varieties  of  this  and  the  preceding  species,  if 
compared  with  each  other,  we  are  struck  with  the  perfect 
analogy  of  certain  varieties  distributed  as  it  were  in  paral- 
lel series.  Augite  and  Hornblende,  Sahlite  and  Actinofite, 
Diopside  and  Tremolite,  stand  in  these  relations,  and  both 
series  terminate  in  their  respective  kinds  of  Asbestus. 

2.  Of  the  following  analyses,  three  have  been  published 
by  BoKSDO&F,  the  fourth  by  Vauquelin  : 
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CI.AS8  Il« 

Awhitm   AgnM  AUack 

a»«.«M. 

vtr*          var.         var. 

fkonCeakm. 

Stlira 

6031  46-26  45-69. 

60-0. 

Magnesia 

24-23  19-03  18-79. 

6-0. 

Tiime 

13-66  13-96  13-85. 

13-0. 

Alumina 

0-26  11-48  12-18. 

11-0. 

Protoxide  of  Iron 

0-15    3-43    7-32.  Oxide  of  Iron  5-5. 

Protoxide  of  Man. 

> 

ganese 

0-00    9-36    0*22.  Ox.  of  Copper  1  -50. 

Fluoric  add 

0-94    1-60    1-50.  Ox.  of  Chrome  7*50. 

Water  and  foreign 

substances 

0-10    1-04    0-00. 

Before  the  blowpipe  it  melts  with  difficulty,  and  a  little  in- 
tumescence, into  a  globule  which  is  not  dear,  and  variously 
coloured  bj  iron  or  chrome,  agreeably  to  the  contents  of 
the  spedmen.    Also  in  borax  it  is  but  slowly  soluble. 

3.  In  its  geological  relations,  the  spedes  of  faemi-prisma* 
tic  Augite-spar  remarkably  agrees  with  that  of  paratomous 
Augite-spar.  Imbedded  crystals  of  basaltic  Hornblende 
are  found  like  those  of  Augite,  and  frequently  along  with 
them  in  basalt  and  amygdaloidal  rocks  ;  crystals  of  com- 
mon Hornblende  and  of  Tremolite,  also  compound  varieties 
of  the  latter  occur  in  limestone  rocks  ;  the  former  likewise 
in  porphyry  and  granite.  Common  Hornblende,  Actino- 
lite  and  Tremolite,  particularly  the  asbestous  varieties  of 
the  latter,  occur  in  metalliferous  beds  in  andent  rocks, 
with  ores  of  iron  and  titanium,  with  Iron-pyrites,  dodeca- 
hedral  Garnet-blende,  hexahedral  Lead-glance,  &c  Com- 
mon Hornblende  also  frequently  enters  into  the  composi- 
tion of  rocks,  as  syenite,  several  kinds  of  greenstone,  green- 
stone slate,  &C.  The  finest  varieties  of  Actinolite  are  found 
in  imbedded  crystals,  or  columnar  compositions  in  talc  slate ; 
and  capillary  crystals  of  it  and  of  Amiantus  line  the  sides 
of  narrow  veins  in  primitive  mountains.  Hornblende  slate, 
and  certain  varieties  of  common  Hornblende,  often  mixed 
with  rhombohedral  Quartz,  several  kinds  of  Mica,  dodecahe- 
dral  Gramet,  &c.  form  by  themselves  beds  in  primitive  and 
transition  mountains.    Carinthine  occurs  in  beds  induded 
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in  gneifli,  consisting  of  liiombohedral  Quartz,  dodecahednd 
Garnet,  priamatoidal  Augite-spar,  Sec ;  Caiamite  in  serpen- 
tine,  along  with  imbedded  cr3r8tal8  of  ziiombohedxal  Lime- 
haloide  and  octahedral  Iron-ore. 

4.  BasalUc  Hornblende  occun  in  great  abundance,  and 
in  beautiful  crjstala,  near  Teising  and  Teplitz  in  Bohemia, 
in  large  deavable  masses  also,  thougli  not  in  regular  crys- 
tals, at  Toplitza  in  Transylvania.  Large  and  very  distinct 
cryatailB  of.  a  black  colour  are  found  imbedded  in  grammar 
limestone  in  Pargas  in  Finland.  Crystals  of  common  horn- 
blende are  met  with  at  Arendal  and  other  places  in  Nor* 
way  and  in  Sweden ;  also  imbedded  in  limestone,  and  of  a 
green  colour,  at  Pargas  in  Finland,  from  whence  the  name 
of  FargaHU  is  derived.  The  crystals  in  the  drusy  cavities 
of  the  Vesuvian  minerals,  though  small,  are  generally  very 
distinct,  and  possess  a  high  d^;ree  of  lustre.  Common 
Hornblende  occurs  massive  at  Breitenbrunn,  Ehrenfrie* 
dersdorfj  and  other  places  in  Saxony ;  also  in  the  Saualpe 
in  Carinthia,  &c.  Here  also  the  most  distinct  varieties  of 
Carinthine  have  been  found ;  but  at  the  same  time  perfect 
tranntions  into  common  Hornblende.  Caiamite  has  been 
discovered  at  Normarken  in  Sweden.  Many  varieties  of 
Actinolite  are  met  with  in  Salzburg  and  the  Tyrol,  granu- 
lar Actinolite  in  the  Bacher  mountain  in  Lower  Stiria, 
aSbestous  Actinolite  at  Breitenbrunn,  Raschau,  and  Ehren- 
fnedersdorf  in  Saxony.  Common  and  glassy  Tremolite  occur 
at  St  Gothard,  at  Sebes  in  Transylvania,  &c  always  in  granu- 
lar limestone  or  dolomite,  asbestous  Tremolite  in  Switzer- 
land, the  Tyrol,  the  Bannat,  at  Langefeld  in  Saxonj,  and 
other  places.  Amiantus  is  found  In  great  profusion  in  Corsi- 
ca, also  in  Piedmont,  Savoy,  Salzburg,  and  Tyrol,  in  Upper 
Hungary,  and  Silesia;  at  Zoblitz  and  Waldheim  in  Sax- 
ony, where  in  some  places  there  is  also  common  Asbestus. 
Rock  wood  is  still  confined  to  Sterzing  in  the  Tyrol,  inhere 
it  occurs  in  large  masses  in  a  metalliferous  bed,  often  mixed 
with  hexahedral  Lead-glance.  Rock  Cork  is  found  at 
Johanngeoxgenstadt  in  Saxpnj,  at  Sahlberg  in  Sweden,  in 
Moravia,  Switzerhmd,  and  Spain,  also  at  Portsoy,  Lead- 
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hiUay  Wanlockheftd,  Stnmtian,  and  other  placet  in  Scot- 
land. Green  Diallage,  generally  accompanied  bj^odeca- 
hedral  Garnet,  and  Sauasiirite,  enters  tJie  composition  of 
Euphotide  or  Gabbro  rocks,  and  occurs  in  Conica,  on 
Monte  fioaa,  in  the  Bacher,  and  other  places. 

3.   PRISMATOIDAL  AUGITE-SFAB. 

Fxismatoidal  Augite.  Jam.  Sjst.  VoL  II.  pb  100.  Man. 
pb  177-  Epidote.  Phill^  41.  Pistazit.  Zoisit.  Pie- 
montischer  Braunstein.  Webk.  Hoffin.  H.  B.  I.  S.  054. 
005.  IV.  1.  &  152.  Epidot.  Havsm.  II.  071.  Epi- 
dot  Leokh.  S.  438.  Epidote.  Haut.  Tnit^  T.  III. 
n.  120.  TabL  comp.  p.  43.  Tnit^,  2de  Ed.  T.  IL  p.  508. 
Weiss.  Abb.  der  Akad.  der  Wissenscfa.  zu  Berlin,  TOr 
1818  and  1819.  Haidixoek.  Edinb.  PhiL  Joum. 
VoL  X.  p.  305. 

Fundamental  form.     Scalene  four-aided  pyramid. 

P  =  { 5JI  ^'} ,  ISr  S\  Ur  88'.     Inclination 

of  the  axis  =  0^  88'  in  the  plane  of  the  long  dia- 
gonal.   Vol.  I.  Fig.  41.    R.  G. 

a  :  b  :  c  :  d  «  105-0  :  210*8  :  00*0  :  1. 

Simpleforms.    P-od(0;  +  |{;}=  {JJI^'}; 
(o)  =  63°  8';  (P  +  (»)*  (A)  =  101'  3S';  +  ?!^ 

{ r}  =  {S: »  5L+i  (.)  =  «., t'; 

(y)=108*80';  Pr(j)  =  6*»4(?;  Pr  +  oo(F). 
Char,  of  Comb.  Hemi-prismatic.      Inclination  of 
P  —  00  on  fr  +  00  =  90*^  88'. 
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CombiDatioDs.  1.  _.  iL.  _  ?LL  f  r  +  oo.  FLr.  76. 

2    2  2  ^         *» 

Great  St  Bernard 

8  S  S  8 

^r  +  OD.    Pr  +  a».    Dauphiny. 

a      a       a  2        '^         ' 

Pr  —  00.     Pr  +  00.     Dauphiny. 

4.  P-oc  L^  P    (1)1.  Pr_l.  Pr.  -h. 

ft     St       ft  ft 

—  1 — /-*  —     .  —  \^.  (Pr  +  (x>y. 

2  2  2       "^  ^ 

i^r  +  OD.     Fig.  77»    Arendal,  Norway. 
Cleavage,   f r  +  oo  perfect;  —  —  less  distinct. 

Fracture  uneven.  Surface,  the  horizontal  prisms 
streaked  parallel  to  the  short  diagonal  of  P,  also 
P  -—  00  and  ^+00  streaked  parallel  to  their 
common  edges  of  intersection.  In  general  the 
faces  are  smooth. 
Lustre  vitreous,  inclining  to  pearly  upon  perfect 
faces  of  cleavage  and  the  corresponding  faces  of 
crystallisation.  Colour,  green  and  grey  preva- 
lent. Among  the  most  common  shades  of  the 
jSrst  is  pistachio-green :  in  general  the  green  tints 
are  more  inclined  to  yellow  than  in  the  two  pre- 
ceding species.  The  grey  colours  pass  into  white 
and  a  very  pale  flesh-red.  Streak  greyish-white* 
Semi-transparent  ..,  translucent  on  the  edges. 
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Viewed  in  A  direction  parallel  to  the  axis,  the 
colour  of  the  crystals  contains  less  yellow  than  in 
the  directions  perpendicular  to  it. 
Brittle.  Hardness  =  6-0. . .70.  Sp.  Gr.  =  8*269, 
Zoiaite  from  the  Saualpe ;  ==  8*425,  Pistazite 
from  Arendal. 

Compound  Varieties.     Twin-crystals :    face  of 
•composition  parallel,  axis  of  revolution  perpendi- 

cular  to  —  ~.     This  compodtion  is  very  frequent, 

particularly  among  the  varieties  from  Dauphiny. 
Several  varieties  consist  of  concentric  coats,  the 
outer  ones  of  which  being  pealed  off,  leave  a  crystal 
with  smooth  faces.  Massive :  composition  granu* 
lar,  of  various  sizes  of  individuals,  sometimes  im- 
palpable, strongly  connected:  columnar,  strmght, 
and  either  parallel  or  divergent  or  irregular,  and 
of  various  sizes  of  individuals. 

OB8EKVATIOX8. 

1.  The  two  species,  PuttuUe  and  ZoUite^  comprdiend- 
ed  within  the  varieties  of  prismatoidal  Augite-spar,  are 
easily  distinguished  by  their  colours.  The  colours  of  the 
first  are  green,  those  of  the  second  are  white  and  grey, 
but*  there  are  transitions  in  the  colours  of  both.  The 
varieties  of  the  present  species,  though  less  comprehen- 
sive than  the  two  preceding  ones,  form  a  series,  the  mem- 
bers of  which  are  analogous  to  the  varieties  of  these  spe- 
cies. Thus  Pistazite  corresponds  to  the  varieties  called 
Augite,  Sahlite,  Hornblende,  and  Actinolite,  while  Zoisite 
answers  to  Biopside  and  TremoUte.  This  comparison  ex- 
tends even  to  the  fourth  species  or  prismatic  Augxte-spar, 
whose  varieties  correspond  to  those  called  IMopside,  Tre- 
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nu^te,  and  Zolmiei  sod  it  Is  likelj  tbat  this  will  be  found 
to  be  true  even  to  a  greater  extent,  when  more  yarietiea  of 
that  spedes  shall  have  been  discovered.  The  light  reddiah- 
black  variety  from  Piedmont  {piemontischer  Braututein  of 
WEX.HER,  Epidote  mangaaUnfire  of  Haut)  la  a  varietj  of 
Zoiaite  impregnated  with  oxide  of  manganeae*. 

2.  The  chemical  compoaitioa  of  prismatoidal  Augite^apar 
has  been  found  as  follows : 

Zouite  PUtazite 

Fcon  the  SMialpe.    From  DaapUny.  From  Konrar. 

Silica  45*00  37*00  37*00. 

Alumina  2900  27*00  21-00. 

Lime  21-00  14-00  15-00. 

Oxide  of  Iron  3-00  1700  24-00. 

Oxide  of  Manganese  OHM).  Klapxl.  1*50.Db8COT.  1*50.  Yauq. 
Before  the  blowpipe  the  varieties  of  the  present  species  in- 
tumesce  and  partly  exfoliate,  but  are  difScultly  fusible,  and 
only  on  the  thinnest  edges,  into  a  transparent  glass.  Those 
which  contain  more  oxide  of  iron  are  more  easily  fusible 
than  the  rest.  With  borax,  Fistazite  likewise  first  intu* 
mesces,  and  then  yields  a  dear  globule. 

3.  Prismatoidal  Augite-spar  agrees  in  regard  to  its  natu- 
ral repositories  with  some  of  the  varieties  of  the  preceding 
spedes.  Pistazite  occurs  along  with  them,  frequently  and 
in  fine  varieties,  in  beds  of  octahedral  iron^re ;  also  in 
single  drusy  cavities  of  various  rocks,  without,  however, 
entering  into  tbdr  composition  as  a  regular  ingredient.  It 
is  met  with,  besides,  in  narrow  vdns  irregularly  distribu- 
ted through  the  rocks,  and  contemporaneous  with  them ; 
also  in  distinct  veins,  where  it  is  associated  with  prismatic 


*  jZoisite  is  included  in  the  present  spedes,  on  the  authority 
of  Hauy,  who  states  its  forms  to  be  identical  with  those  of 
Epidote.  Mr  Brooke  has  found  a  difference  in  this  respect, 
namely,  tiiat  the  perfect  cleavage  bisects  the  obtuse  angle  of 
11(r  3<K  of  a  rhombic  mism^  which  is  probably  oblique ;  and 
that  there  are  &ces  of  cleavage  inclined  to  the  obtuse  edsres 
of  that  prism.  This  would  render  it  necessary  to  consider 
Zotsite  as  a  particular  species.    H. 
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Axinite,  axotomous  Triphane-flpar,  rfaombohednl  Qiuots, 
Asbestus,  and  yarious  other  minerab^  ZtAate  is  finind  in 
single  crjstalB,  and  crystalline  masses  in  beds  with  hemi- 
prismatic  Augite-spar,  dodecahedral  Garnet,  rhombofaedial 
Quarts,  prismatic  Disthene-spar,  ftc,  or  it  constitutes  beds 
itself  with  prismatic  Feld-spar,  as  in  the  Saualpe  in  Carin* 
thia,  where  it  forms  the  repository  of  pyramidal  Zixooo. 
A  reddish-white  variety,  consisting  often  of  impalpable 
particles  of  composition,  is  found  in  the  Radelgraben  in 
Carinthia,  along  with  prisnutic  Talc-mica,  in  primitive 
mountains. 

4.  Magnificent  crystals  of  the  present  species  are  found 
at  Arendal  in  Norway ;  and  the  name  of  ArendaUie  has  been 
given  to  these  varieties,  from  their  locality.  Similar  va* 
rieties  occur  also  in  Sweden.  Very  fine  crystallised  va« 
rieties  are  known  fit)m  Switzerland,  Piedmont,  also  ftom 
the  lyrenees  and  the  Upper  Palatinate,  in  which  localitiee 
they  occur  in  veins.  Less  distinct  varieties  of  the  Pista- 
zite  occur  in  many  countries,  as,  for  instance,  in  the  Sau- 
alpe, where  certain  varieties  are  found,  which,  by  their 
colour,  connect  the  Pistazite  with  the  grey  varieties  of 
Zoisite.  Besides  this  locality,  Zoisite  is  also  found  in  the 
Bacher  mountain  and  Schwamberg  Alpe  in  Lower  Stiria,  in 
the  Fichtelgebiiige,  and  in  the  TyroL  The  red  mangane- 
sian  varieties  occur  at  St  Marcel  in  the  valley  of  Aosta  in 
Piedmont. 

4.   PRISMATIC  AU6ITE-SPAB. 

Prismatic  Au^te  or  Tabular  Spar.  Jam.  Syst.  VoL  II.  p. 
170.  Man.  p.  179.  Tabular  Spar.  Phill.  p.  28. 
Schalstein.  Werk.  Ilofim.  H.  B.  III.  1.  S.  66.  Ta- 
felspath.  Hausm.  II.  S.  683.  Tafelspath.  Leokh.  S. 
660.  Spath  en  Tables.  Hauy.  Tabl.  comp.  p.  66.  Wol- 
lastonite.  Traits,  2de  Ed.  T.  II.  p.  438. 

Fundamental  form.  Scalene  four-aded  pyramids 
of  imperfecdy  determined  dimensioiu.  VoL  I» 
Fig.  4S. 
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Cleavage,  in  the  direction  of  two  faces  intersecting 
each  other  at  angles  of  95^  &5\  both  being  easi- 
Ij  obtained,  but  one  of  them  more  perfect  and 
smooth.  There  are  besides  imperfect  traces  of 
cleavage  in  various  directions,  which  render  it 
probable  that  the  forms  of  this  species  will  be 
found  hemi-prismatic  or  tetarto-prismatic*.  Frac- 
ture uneven. 

Lustre  vitreous,  inclining  to  pearly,  particularly 
upon  the  perfect  faces  of  cleavage.  Colour  white, 
hiclining  to  grey,  yellow,  red,  and  brown.  Streak 
white.  Semi-transparent  ...  translucent  on  the 
edges. 

Bather  biittla  Hardness  =  40  ...  6'0.  Sp.  Gr. 
=  2*805,  of  a  brownish-white  variety  from  the 
Bannat. 

Compound  Varieties.  Masdve :  oompoeition 
lamellar,  generally  longish,  and  aggregated  into  a 
second  large  grained  and  angular  composition; 
strongly  coherent. 

OBSERVATIOKS. 

1.  A  variety  of  the  present  species  from  Cziklowa  has 


*  A  tetarto-prismatic  crystal  is  quoted  by  Mr  Phillip8. 
Comparing  it  with  Fig.  82.,  the  obtuse  edge  produced  by  the 
two  noes  of  cleavage  M  and  7,  which  he  gives  s  96**  20^,  is 
replaced  by  a  fiice  inclined  at  angles  of  ISQ**  45'  on  7,  and  of 
135**  3(K  on  ilf.  P  is  inclined  on  ilf  at  an  angle  of  126^,  a  fiiee 
m>l8cing  the  obtuse  edge  between  P  and  AT,  on  P  at  an  angle 
(H  166^  SO',  and  another  which  replaces  the  acute  edge  liet ween 
P  and  the  opposite  face  of  AT,  u  incUned  towaru  P  at  ao 
angleof94M5'.    H. 
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been  analysed  by  Stro meter,  another  from  Finland  by 
Rose  ;  tbey  have  yielded  the  following  results : 

SiUca                                    51-445  51-60. 

Lime                                    47*412  46.41. 

Protoxide  of  Iron                 0*40 1  a  trace. 

Oxide  of  Manganese            0-857  OOO. 

Water  and  loss  by  heating   0*076  0*00. 

Mechanical  admixtures          0-00  1-11. 

Its  chemical  formula  Ca'  Si  «  agrees  with  47-24  lime  and 
52*76  silica.  Before  the  blowpipe  it  melts  on.  the  edges 
into  a  semi-transparent  colourless  enameL  It  requires  a 
strong  heat  for  melting,  and  sometimes  boils  a  little.  It  is 
easily  dissolyed  by  borax,  and  in  considerable  quantity,  and 
forms  with  it  a  transparent  globule.  By  fusing  lime  and 
silica  in  the  required  proportions,  cleavable  masses  of  the 
present  species  have  been  obtained,  but  not  yet  any  crystals. 
2.  The  oldest  variety  known  of  prismatic  Augite-spar  is 
from  Cziklowa  near  Orawit29^  in  the  Bannat  of  Temeswar, 
where  it  occurs  in  several  copper  mines.  It  is  associated 
with  several  ores  of  copper,  also  with  rhombohedral  Lime- 
haloide,  with  pyramidal  Kouphone-^ar,  &e.  In  Finland 
it  occurs  in  limestone,  at  £dinburf(h,  in  the  greenstone  of 
the  Castle-hill;  it  is  also  found  in  several  localities  in 
America,  and  with  Essonite  in  Ceylon.  The  variety  from 
Capo  di  Bove  near  Rome,  first  called  Wdlastonite,  but 
now  supposed  to  be  perhaps  different  from  the  present 
species,  occurs  in  lava  resembling  basalt,  and  is  associated 
with  paratomous  Augite-spar,  trapezoidal  Kouphone- 
spar^&c 


GiNus  nC  AZURE-SPAR. 

1.   DODECAHfiDBAL  A2DBESPAB. 

Azurestone  or  lApis  LazulL  Jam.  Syst  Vol.  I.  p.  399: 
Man.  p.  317*  LApis  Lazuli.  Phill.  p.  44.  Lasur. 
stein.  W^ERv.  Hottm.  H.  B.  II.  I.  S.  276.      I^uur. 
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Stein.  Haosm.  II.  S.  543.  I^Asurstein.  LeokA.  S. 
OSa  lAZuUte.  Haut.  Traits,  T.  III.  p.  146.  Tftbl. 
comp.  p.  47.  Traits,  2de  £d.  T.  III.  p.  54. 

Fundamental  form.    Hexahedron.     Vol.  I.  Fig.  1. 

Simple  form.     D.     Vol.  I.  Fig.  31. 

Cleavage,  dodecahedron  imperfect  Fracture  im- 
perfect conchoidal,  uneven.  Surface  even, 
though  rough. 

Lustre  vitreous.  Colour  various  ahades  of  azure- 
blue.  Streak  blue,  paler  tlian  the  colour.  Trans- 
lucent, generally  only  on  the  edges. 

Brittle.  Hardness  :=zS'5  ...  60.  Sp.  Gr.  =2969, 
Kabsten;  =  2-3  ...  2*4,  Bbeithaupt, 

Compound  Varieties.  Massive:  composition 
granular,  individuals  strongly  connected ;  fracture 
uneven. 

OBSEAVATIOKS. 

1.  The  difi^ience  in  the  two  preceding  statements  of  the 
specific  gravity  shews  that  the  present  place  of  the  species 
cannot  yet  he  considered  as  definitiyelj  settled. 

2.  I>odecahedral  Azure-spar  conasts,  according  to  Gxe- 

I.IV,  of 

Silica  49-00. 

Magnesia  2*00. 

Alumina  -       11*00.- 

Lime  16*00. 

Potash  and  Soda         8*00. 

Oxide  of  Iron  4*00. 

Sulphuric  Acid  2*00., 

with  a  trace  of  water  and  hjdro-sulphuric  acid.  Be« 
fore  the  blowpipe  it  melts  with  difficulty  into  a  glassy 
globule,  which  is  first  of  a  blueish  tingey  but  soon  becomes 

▼Ot    II.  T 
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white.  The  compact  Tarieties  melt  more  easily  and  with 
a  slight  effervescence.  It  is  dissolved  with  considenLble 
effervescence  bj  borax,  and  forms  with  it  a  clear  globule. 
If  previously  burnt  and  reduced  to  powder,  it  loses  its  co- 
lour and  forms  a  jelly  with  adds. 

8.  Nothing  is  known  with  certainty  in  regard  to  the 
geological  relations  of  the  present  species.  From  its  mix- 
ture with  limeBtone,  it  seems  to  be  found  originally  in 
beds.  But  it  is  also  said  to  have  been  found  in  veins  travers- 
ing primitive  rocks.  It  is  generalfy  associated  with  heza- 
bedral  Iron-pyrites. 

4.  Dodecahedral  Asuie-spar  has  been  long  ago  brought 
firom  Lesser  Bucharia,  Thibet,  and  China.  It  has  been 
lately  found  at  Lake  Baikal  in  Siberia,  as  it  is  said,  in  veins 
with  hexahedral  Iron-pyrites,  prismatic  Feld-spar,  and  do- 
decahedral Garnet. 

6.  Ultramarine  is  obtained  from  it.  It  is  also  cut  into 
various  ornamental  articles,  as  ringstoncs,  snuff-boxes,  &c. 


S.   PKI8MATIC  AZUBE-SPAR. 

Prismatic  Asure-spar,  first  subsp.  Jak.  Syst.  VoL  I.  p. 
SOS.  Prismatic  Azure-spar.  Man.  p.  180.  Laaulite. 
Azurite.  Phill.  p.  94.  Lazulit.  Werk.  Hoffm.  H.  B. 
II.  1.  S.  286.  Komiger  Lazulith.  Hausm.  II.  S.  372. 
Lazulith  (in  part).  Leokh.  S.  4 1 6.  Lasulit  de  Werner. 
Haut.  TabL  comp.  p.  62.  Lazulite.  Traits,  ade  Ed. 
T.  III.  p.  64. 

Fundamental  form.     Scalene  four-sided  pyramid. 

Vol.  I.  Fig.  9. 
Simple  forms.      *P  —  2  ? ;     jp  _  g  p  .     p  . 

P  +  oo  =  9P8(y;    Pr  =  68''80';    ?r  =  69»a(K. 
Char,  of  Comb.  Prismatic.    The  crystals  of  this  mi- 
neral possess  in  general  a  great  deal 'of  resem- 
blance  with  those  of  prismatic  Sulphur.     As  in 
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the  latter,  P  is  an  acute  pyramid.  Lateral  edge 
=  186^  W* 

Cleavage,  P  +  oo  indiBtinct  Fracture  uneven. 
Surface  smooth,  all  the  faces  alike. 

Lustre  yitreous.  Colour  various  shades  of  a  pure 
blue  colour,  particularly  deep  and  beautiful,  if 
viewed  in  the  direction  of  one  line,  apparently 
the  axis  of  the  crystals,  while  perpendicular  to  it^ 
it  is  of  a  pale  greenish-blue  colour.  Streak  white. 
Translucent,  generally  only  on  the  edges,  opake. 

Brittle.    Hardness  =  00... 5-5.    Sp.  Grr.  =  8056. 

Compound  Varieties*    Massive :  composition  gra- 
nular, individuals  strongly  connected. 

OBSEBVATIOXS. 

1.  According  to  Fucrs,  the  prismatic  Aziire-spar  firDBi 
tbo  Radelgraben  in  Salzburg  consists  of 

Phosphoric  Acid    41*81. 

Alumina  35«78* 

Magnesia  9*84. 

Silica  2-10. 

Protoxide  of  Inm   2*64. 

Water  e-oe. 

Before  the  blowpipe  it  intumesoes  a  little,  tad  amimes  si 
glsssj  appearance,  where  the  heat  haa  been  highest,  but 
does  not  melt.  With  borax  it  jields  a  clear  colourless  glo- 
bule. Treated  with  boracic  add,  and  a  piece  of  iron-wire, 
it  gives  a  globule  of  phoephuret  of  iron. 

2.  It  has  been  found  in  narrow  veins,  trayenong  day- 
slate,  both  massive  and  crystallised,  with  rhombohednd 


*  The  angles  are  given  according  to  Baooxs  and  Phii.- 
tips.    H. 


SgS  PHTSIOOBAPHY.  CLASS  II. 

.|.  ^Qiiiotz  and  bnfc&jtjpous  Paradmise-baiTte.  It  oocurs 
near  Werfen  in  SalzbuT]^,  in  the  vaUeys  called  Schlanmung 
and  Radelgraben.     Whether  or  not  the  LazuLte  fipon^ 

^'  Waldbach  in  the  district  of  Yoiau  in  Stiria,  and  from  the 
Bathhausberg  in  Salzburg,  b^ong  to  the  present  spedi^  ia 
yet  to  be  ascertained. 

S.   PEISMATOIDAT.  AZUBE-SPAR. 

Prismatoidal  Azure-spar  or  Blue  Spar.  Jam.  Sjst  Vol.  I. 
p.  396.  Man.  p.  180.  Blue  Felspar.  Phill,  p.  116w 
Bkuspath.  Wern.  Hoffm.  H.  B.  II.  1.  S.  287.  Split- 
triger  Lazulith.  Hahsm.  II.  S.  373.  Lazulith  (in 
part>  liEOKH.  S.  416.  Feld-Spathbleu-HAUT.  Traits 
T.  II.  p.  006.  TabL  comp.  p.  60.  Traits,  2de  Ed.  T. 
IV.  p.  490. 

FuDdamental  fbnn.  Scalene  four-sided  pyramid. 
Vol.  I.  Fig.  9.  Simple  forms  and  combinations 
unknown* 

Cleavage,  indistinct,  sometimes  pretty  ea^ly  ob- 
served in  only  one  direction.  Also  traces  in 
other  directions  making  oblique  angles  with  the 
former.     Fracture  uneven. 

Lustre  vitreous^  slightly  inclining  to  pearly  upon 
faces  of  cleavage.     Coloiu:  smalt-blue,  inclining 

r  sometiihes  to  white  or  green.  Streak  white. 
Translucent  on  the  edges,  often  nearly  opake. 

Brittle.  Hardness  =  6-5  ...  60.  Sp. Gr.  =  8024, 
the  Stirian  variety. 

Compound  Varieties.  Massive:  composition 
granular,  often  in  large  individuals ;  strongly  co- 
herent    Fracture  often  splintery. 

OBBERVATIONS. 

1.  So  little  is  known  of  the  geometrical  properties  of  the 
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present  species,  that  it  is  impossible  to  saj  whether  it  ii 
really  diffexent  from  the  preceding  one,  since  the  characters 
taken  from  hardness  and  specific  gravity,  and  others  very 
nearly  agree.  The  chemical  composition  has  been  found  to 
be  almost  exactly  the  same.    B.  Bhakbes  obtained 

Phosphoric  Add    43*33* 

Silica  6-50. 

Alumina  34*60. 

Magnesia  13*50. 

Lime  0'4a 

Protoxide  of  Iron    0-80. 

Water  0*60. 

Before  tbe  blowpipe  it  loses  Its  colour,  but  does  not  melt. 
It  is  slowly  and  difficultly  dissolved  in  borax.  With  bora* 
cic  acid  and  iron-wire  it  yields  a  globule  of  phosphuret  of  iron. 

2.  Piismatoidal  Azure-spar  occurs  in  masses,  sometimes 
pretty  considerable,,  also  in  laxge  indistinct  cxystals  im- 
bedded in  rhombohedral  Quartz,  and  mixed  with  Mica. 
It  has  not  been  found  in  its  original  repositories,  which 
seem  to  be  beds. 

3.  It  occurs  in  the  valley  of  Freschnitz  near  Erieglach 
on  the  Miirz  in  Upper  Stiria.  Boulders  of  the  rod:  con- 
taining the  blue  mineral  lure  found  ajso  at  Therenberg  on 
the  foot  of  the  Wechsel  mountain  in  Lower  Austria. 
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Oairxrs  L    ANDALUSITE. 
1.   PEI8MAT1C  ANDALUSITE. 

Prismatic  Andalusite,  first  subsp.  Jak.  Syst.  YdL  I.  p, 
68.  Man.  p.  181.  Andalusite.  Phix.1..  p.  108.  An- 
dalusit.  WERK.  Hofim.  H.  3.  IX.  1.  S.  291.  Anda- 
lusit.  Hausm.  II.  S.  606.  And^usit.  Leonb.  S.  475. 
Feld-Spath  apyre.  Haut.  Traits,  T.  IV.  p.  362. 
TaU.  coppb  p.  60.  Traits,  2de  Ed.  T.  IV.  p.  486. 
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Fundamental  fijrm*  Scalene  four-sided  pyramid. 
P  =  ia(r  ST,  11»  Sy,  9(f  47'.   Vol.  I.  Fig.  9. 

LSOKHABD. 

a:b:Ca.l:V2:V  ^'8947. 

Simple  forms.  P  —  <x>  (P) ;  P  +  od  (Af)  =  91"^ 
88';  Pr(0  =  109*88^;  Pr=:108«(y;  Pr+OD. 

Char  of  Comb.    Prismatic 

Combinations.  1.  P  —  oo.  P  +  od.  2.  i^n  P  -f  oo. 
8.  P  —  OD.  :l^r.  P  +  QD.  Fig.  8.  All  of  them 
from  Lisenz,  TyroL 

Cleavage.  P  +  cd  very  distinct,  often  covered 
with  scales  of  mica;  Pr  +  qd  more  smooth  and 
shining,  but  interrupted  and  less  easily  obtain- 
ed. TiTfloes  of  ftr,  and  Pr  +  qd,  the  latter 
scarcely  perceptible.  Fracture  uneven.  Surface, 
uneven  and  rough,  seldom  smooth.  Generally 
covered  with  plates  of  mica. 

Lustre  vitreous.  Colour  flesh-red,  pasang  into 
^pearl'gcej.  Streak  white.  Translucent  on  the 
edges. 

Hardness  =  7*5.  Sp.  Gr.  =  8*104  of  a  cleavable 
variety. 

Compound    Varieties.      Massive :    compo^don 
indistinctly  granular  and  columnar. 

OBSEaYATIOFS. 

L  Ajtaong  ibe  minenls  which  sooompaDj  the  prismatic 
Andalusite  from  the  Tjnrol,  there  u  one  which  possesses 
its  form,  but  none  of  its  other  properties.  Its  hardness 
iBLsK  5*0,  the  specific  gnyity  »  3*643  ;  besides,  the  crystals 
are  compound,  and  seem  to  be  pseudomorphic,  perhaps  be- 
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longing  to  the  species  of  prismatic  Bisthene^par.  It  luM 
often  been  erroneouslj  considered  as  grey  Andalusite. 

2.  According  to  Bucholz,  the  prismatic  Andalusite  con* 
sists  of 

Alumina  60*5. 

Silica  36*5. 

Oxide  of  Iron  4'0. 

Before  the  blowpipe  it  is  invisible,  even  in  thin  splinters 
or  in  powder,  but  it  becomes  covered  with  white  spots. 
It  is  difficultly  soluble  in  borax,  even  when  reduced  to 
powder,  and  almost  only  on  the  edges  in  salt  of  phos- 
phorus« 

3.  Crystals  of  prismatic  Andalusite  are  found  imbedded 
in  mica  slate,  or  implanted  in  the  cavities  of  rocks,  forming 
irregular  beds  or  nodules  in  granite  and  primitive  date* 
It  is  generally  associated  with  ihombohednd  Quarts,  some- 
times with  Pinite. 

4.  This  species  was  first  discovered  in  the  province  of 
Andalusia  in  Spain,  from  whence  it  has  been  called  Anda- 
lusite. Varieties  of  it  have  been  afterwards  found  near 
Brilunsdorf  in  Saxony,  at  Herzogau  in  the  Upper  Pala- 
tine, in  several  places  in  France,  and  at  Kaplitz  on  the 
frontiers  of  Austria  and  Bohemia.  Ciystals  of  very  consi- 
derable magnitude  are  found  in  the  valley  of  lisenz  near 
Inspruck  in  the  Tyrol. 

GsNusII.    CORUNDUM. 

1.    DODECAHS'DBAL  CORUNDUM. 

Octahedral  Corundum,  second  and  third  subsp.  Jak. 
Syst.  VoL  I.  p.  41. 43.  Dodecahedral  Corundum.  Man. 
p.  182.  Spinelle  Ruby.  Pleonaste.  Phil&.  p.  90.  92. 
Spinel  (with  exception  of  Salamstein).  Zeilanit.  Webv. 
Hoffin.  H.  B.  I.  a  630.  635.  SpmelL  Pleonast 
Hausm.  II.  S.  360.  363.  SpinelL  Leoxb.  S.  611. 
Spinelle.  PWonaste.  Haut.  Traits,  T.  II.. p.  496. 
T.  III.  p.  17*  Tabl.  comp.  p.  31.  Alumine  mMn4n4e 
ou  Spinelle  (with  exception  of  Sp.  zindf  ^re).  Traits, 
2de  £d.  T.  II.  p.  166. 
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Fundamental  form.     Hexahedron.     Vol.  I.  Fig.  1. 

Simple  forms.  6  (P).  Vol,  I.  Fig.  2. ;  D  (o). 
Yol.  I.  Fig.  81.     Cfl  (r).  Vol.  I.  Fig.  84. 

Char,  of  Comb,  Tessular.  Combinations.  1.  O,  D. 
2.  O.  D.  Cfi.     Irregular  forms,  grsuns. 

Cleavage,  octahedron  difficult  Fracture  conchoi- 
dal.  Surface  smooth,  the  icositetrahedron  some- 
times striated  parallel  to  the  edges  of  combina- 
tion with  the  octahedron. 

Lustre  vitreous.  Colour  red,  pasang  into  blue 
and  green,  also  into  yellow,  brown,  and  black* 
Sometimes  nearly  white.  Streak  white.  Trans- 
parent •••  translucent,  only  on  the  edges  if  the 
colour  be  very  dark. 

Hardness  =  8-0.  Sp.  6r.  =  8-523,  of  a  transpa- 
rent  variety,  between  cochineal-  and  carmine-red. 

Compound  Varieties,  Twin-crystals,  face  of  com- 
position parallel,  axis  of  revolution  perpendicular 
to  a  face  of  the  octahedron.  Fig.  156.  Sometimes 
parallel  to  several  faces  of  the  octahedron. 

OBSE9.VATION8. 

1.  The  varieties  called  SakinutHn  bj  Werwee  cannot 
be  received  in  the  species  of  dodecahedral  Corundum,  as 
their  forms  belong  to  the  rhombohedral  system,  but  it  is 
necessarj  to  include  in  it  the  varieties  called  ZeUaniie  or 
Pleonaste^  which  difier  onlj  in  regard  to  colour,  and  periiaps 
to  specific  gravity,  oaring  to  an  admixture  of  oxide  of  iron. 

2.  The  contents  of  three  varieties  of  dodecahedral  Co? 
rundum  have  been  found  as  follows  s 

Blue  Sphulk    Red  Spittelk,        Pleomuie 

tram  Akcr.  fkwn  Oqrloo- 

Alumina  72*25  74*SO  es-QO, 
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Silica  6-45  15-50  8*60. 

Magnesia   .     1463  8-25  13-00. 

Oxide  of  Iron    4-26  1-50  1600. 

Lime  0-00  Be&z.    0*75  Klafb.     0-00.  Descot. 

VAuaacLiN  discovered  6*18  per  cent,  of  chromic  acid  in 
the  red  SpineUe.  The  pure  yarieties  are  designated  b/ 
Berzelius  with  Mg  Al«,  corresponding  to  83-25  of  alu* 
niina  and  16-75  of  magnesia.  Pleonaste  contains,  besides,  a 
proportion  of  oxide  of  iron.  The  red  varieties,  exposed  to 
beat,  become  black  and  opake  $  on  cooling,  they  appear  first 
green,  then  almost  colourless,  and  at  last  re-aasume  their  red 
eolour.  They  are  difficultly  fusible  with  borax,  a  little  mote 
easily  with  salt  of  phosphorus.  Pleonaste  yielda  a  deep 
green  globule.  Dodecabedral  Corundum  assumes  positive 
electricity  by  friction. 

8.  The  original  repositories  of  several  varieties  of  the 
present  species  are  certainly  rocks  or  mountain  masses ;  but 
it  is  not  known  with  certainty  whether  this  be  everywhere 
^eiss,  as  it  has  been  quoted  for  several  localities.  Crys- 
tals from  Ceylon  have  been  observed  imbedded  in  lime- 
stone, mixed  with  mica,  or  in  rocks  containing  adularia, 
which  seem  to  have  belonged  to  primitive  rocks.  Other  va- 
rieties, commonly  called  Pleonaste,  occur  in  the  drusy  ca- 
vities  of  rocks  ejected  by  Vesuvius.  The  greater  part, 
however,  of  the  varieties  of  dodecahedral  Corundum  are 
found  in  more  recent  deposits,  formed  by  diluvial  or  allu- 
vial action,  along  with  crystals  of  rhombohedral  Corundum, 
pyramidal  Zircon,  and  other  gems^  also  with  octahedral 
Iron-ore. 

4.  Dodecahedral  Corundum  is  principally  brought  firom 
Ceylon,  where  it  occurs  in  isolated  crystals  in  the  sand,  or 
also  imbedded  in  gneiss.  All  the  r^ular  forms  mentioned 
above,  have  been  observed  in  this  variety.  In  Siidermanland 
in  Sweden,  blueish  and  pearl-grey  varieties  occur  imbedded 
in  granular  limestone/  Pleonaste  occurs  in  Ceylon  in  sand, 
and  in  implanted  crystals  in  Vesuvius. 

5.  C}ear  ajjd  finely  coloured  red  varieties  of  the  present 


298  PHYSIOGEAPHY.  CLAM  II* 

species  are  highly  priced  as  ornamental  stones.    Thej  go 
generally  by  the  name  of  S^ineBe  RiiUyy  or  Baku  Ruby, 

2.   OCTAHEDBAL  CORUNDUM. 

Octahedral  Corundum,  first  suhsp.  Jax.  Sjst.  YoL  I.  p. 
89.  Octahedral  Corundum  or  Automalite.  Man.  pu 
184.  Automalite.  Phili»  p.  83.  Automolit.  Werk. 
Hoffm.  H.  B.  I.  S.  526.  Gahnit  Hausk.  II.  S.  364. 
Oahnit  Leokh.  S.  513.  Spinelle  zincif^re.  Haut. 
TabL  comp.  p.  67.    Trait^,  2de  £d.  T.  II.  p.  170. 

Fundamental  form.     Hexahedron.  Vol.  I.  Fig.  1. 

Simple  form.     6  (P).  Vol.  I.  Fig.  2. 

Cleavage,  octahedron,  perfect.  Fracture  concboi- 
dal.  Surface  rough,  sometimes  covered  with  mi- 
ca, or  with  dodecahedral  Gamet^blende. 

Lustre  vitreous,  inclining  to  resinous.  Colour 
dirty  green  tinges,  inclining  to  black  and  blue. 
Streak  white.  Translucent  on  the  edges  ... 
nearly  opake. 

Hardness  =  80.     Sp.  Gr.  =  4*232. 

Compound  Varieties.  Twin-crystals:  face  of 
composition  parallel,  axis  of  revolution  perpendi- 
cular to  a  face  of  the  octahedron.  Fig.  166. 

OBSERVATIOKS. 

1.  Octahedral  Corundum  consists,  according  to  £cke- 
Bvaa,  of 

Alumina  60*0a 

Oxide  of  Zme  24-86. 

Oxide  of  Iron  9-25. 

SUica  4«75. 

with  a  trace  of  oxide  of  manganese  and  lime.    The  pure 
mixture  is  considered  by  Bebzelius  to  be  expressed  by 


omDX&VlI.      BHOMBOHEDEAL  CORUNDUM.  $99 

Zn  AI«,  whkli  comspotids  to  71*86  of  alumina,  and 
28*14  oxide  of  zinc,  not  giving  attention  to  the  contents  of 
oxide  of  iron  and  silica*  Alone  it  is  infusible  before  the 
blowpipe,  and  nearly  so  with  borax  or  salt  of  phospho- 
rus. With  soda  it  melts  imperfectly  into  a  dark  scoria, 
which  being  melted  again  with  so<^  deposits  upon  the 
charcoal  an  areoU  of  oxide  of  zinc 

2.  The  varieties  of  the  present  species  generally  occur 
imbedded  in  talcose  slate  and  quartz,  and  accompanied  with 
hexahedral  Lead-glance  and  dodecahedral  Garnet-blende ; 
sometimes  also  with  prismatic  Gadolinite,  dodecahedral 
Qamet,  &c.  It  is  foimd  at  Fahlun  and  Broddbo  in  Swe- 
den, and  in  the  vicinity  of  the  Franklin  iron-works  in  New 
Jersey. 


3.    RHOMBOHEDEAL   C0BI7NOUH. 

Rhomboidal  Corundum.  Jam.  Syst.  VoL  I.  p.  48.  Man. 
p.  148.  Corundum.  Pbill.  p.  74.  Saphir.  Salamstein. 
ochmirgeL  Korund.  Demantspath.  Wekn.  Hofim.  H. 
B.  I.  S.  641.  647-  661.  665.  572.  Korund.  Hausm.  II. 
S.  366.  Korund.  Lxokh.  S.  393.  T^^sie.  Cormdon. 
Havy.  Trait^  T.  II.  p.  480.  T.  III.  p.  1.  Corindon. 
TabL  comp.  p.  29.    Traits,  2de  Ed.  T.  II.  p.  70. 

Fundamental  form.  Rhombohedron.  B  =  86^  6'. 
R.  6. 

a  a  V  5*6609. 

Simple  forms.  R  —  oo  (o) ;  R  (F)  ;  R  +  1  (a) 
=  68»  46';  P  +  1  (r)  =  128^  8',  122*»  18'; 
P  +  8  (6)  =  122*^  22',  l4Sri«;  P  +  8  (e)  = 
120"  ST,  164*'  9ff;  f  P  +  1  =  186«4T,  94'  B» ; 
I  P  +  1  (c)  =  126°  le',  129**  fig' ;  I  P  +  2 
=  124'  r,  189"  40';  |  P  +  8  (Z)  =  12r  6', 
lariV;    |P  +  4=120^17',169^30';    R  +  oo; 
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r  +00  (i);   (P  +  oo)«  =  133^  Iff  26^  166" 

Char,  of  Comb.  Rhombohedral. 
CombiDations.    1.   R— oo.    R.    Sim.  Fig.  111. 
Geliivara,  Sweden. 

2.  R  -*  OD.    P  +  CD.    Malabar. 

8.  R  —  00.     R.    P  +  X.    Ceylon. 

4.  R— 00.  R.  P  +  1.  P+oo.  Fig.  181.  Ceylon, 

5.  P  +  1.  R+1.  P+«.  P+  00.  Fig.  122. Ceylon. 

6.  R  —  00.   JP+1.   fP  +  S.  P  +  8.  P+oo. 
Fig.  128.  Ceylon. 

Irregular  forms^  grains. 

Cleavage,  R  — -  qd  in  some  varieties  perfect,  but  in- 
terrupted by  conchoidal  fracture.  The  faces  ob- 
tained in  the  direction  of  the  rhombohedron  R, 
almost  always  originate  in  composition.  The 
faces  of  cleavage  and  regular  compoation  are 
striated  parallel  to  their  common  edges  of  in- 
tersection. Fracture  conchoidal,  uneven.  Sur- 
face, R  —  GO  striated  parallel  to  the  edges  of 
combination  with  R ;  sometimes  also  P  +  od  in 
the  same  direction.  The  isosceles  pyramids  and 
generally  also  P  +  oo  are  often  deeply  strinted 
in  a  horizontal  direction. 

Lustre  vitreous,  much  inctinmg  in  some  varieties 
to  pearly  upon  R  •—  qd.  Colour  blue,  red, 
green,  yellow,  brown,  grey,  and  white.  Some  of 
the  blue,  red,  and  yellow  colours,  very  lively 
and  beautiful.  Streak  white.  Transparent 
. .  •  translucent.    In  several  varieties,  if  cut  round. 
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8  gix-^ided  opalescent  star  b  observable  in  the 
direction  of  the  axis. 
Hardness  =  9*0. 
Sp.  Gr.  =  S'979,  blue,  transparent  (Sapphire). 

S*949}  green,  translucent  (Corundum). 
S-921,  brown,  faintly  translucent  (Ada^ 

mantine-spar). 
S'909,  red,  transparent  (Ruby). 

Compcmid  Varieties.  Regular  composition  pa- 
rallel to  ope  or  more  of  the  faces  of  R,  repeated  in 
parallel  layers,  very  frequent.  Massive :  composi- 
tion granular,  often  impalpable,  and  then  the  frac- 
ture becomes  splintery  and  uneven. 

0B8ERVATJOK8. 

1.  Among  the  varieties  of  rhombohedral  Corundum,  four 
spedes  used  formerly  to  be  distinguished,  for  the  greater 
part  easilj  asqertained,  but  also  united  hj  such  varieties 
as  possess  intermediate  properties  between  them,  and 
produce  continuous  transitions.  By  these  transitions,  how- 
ever, also  the  Salanutone  is  included,  which  Werker 
considered  as  a  sub-species  of  Spinelle,  and  which  consists 
ofsmall  transparent  crystals,  generally  six-sided  prisms,  of 
pale  reddish  and  Uueish  colours.  Most  of  the  transparent 
simple  varieties,  however,  were  designated  by  the  name 
of  Sapphire^  while  the  compound  ones  were  called  Emery, 
The  varieties  of  Sapphire  generally  possess  an  indistinct 
cleavage  and  a  conehoidal  fracture;  the  sur&ce  of  its 
crystals  is  smooth,  though  not  always  even.  The  re- 
maining varieties  di£fer  almost  only  in  colour,  Corundum*^ 


*  The  corundum  of  Battagammana  is  frequently  found  in 
laige  six-sided  prisms;  it  is  commonly  of  a  brown  colour, 
whence  it  is  called  by  the  native  ^*  Curundu  gaUe,"  cinnamon- 
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tione  comprehending  those  whose  colour  is  green,  blue, 
or  red,  and  in  most  cases  inclining  to  grey,  while  those 
of  AdamanHne^par  are  hair-brown  and  reddish-brown.  Both 
of  them  are  easily  cleavable,  or  at  least  shew  fiices  of  com- 
position parallel  to  the  &ndamental  rhombohedron^end  the 
crystals  possess  a  rough  and  uaeren  sur0use*  There  are 
-  many  crystals,  part  of  which  is  Sapphire,  tnd  part  Ada*- 
mantine-spar. 

3.  The  following  ingredients  have  been  found  in  ihom- 
bohedral  Corundum  i 

m 

Sapphire^      Corundum^^tone,     Emery, 
Alumina        98*50  89*50  86-00. 

Silica  0*00  5*50  3*00. 

Oxide  of  Iron  1*00  1-95  4«00. 

Lime  0*60  Kcavr.  0-00  Klap%.  0-00.  TxinrAVT. 

Its  chemical  formula  is  Al,  expressing  63*29  <^  aluminium, 
and  46*71  of  oxygen.  Before' the  blowpipe  it  is  infusible 
whether  alone  or  with  soda ;  it  is  difficultly  but  entirely  dis- 
solved in  borax,  and  if  previously  reduced  to  powder,  also 
in  salt  of  phosphorus.    It  is  not  acted  upon  by  adds. 

3.  Bhombohedral  Corundum  is  found  in  imbedded  ciys- 
tals  and  in  massive  varieties.  The  first  oi  then,  and  par- 
ticularly Sapphire  and  Sa]am8tone,are  chiefly  met  with  in  se- 
condary repositories,  as  in  the  sand  of  rivers,  &c.  and  is  ac- 
companied by  crystals  and  grains  of  octahedral  Iron-ore,.and 
of  several  species  of  gems.  Corundum^stone  is  finind  in 
imbedded  crystab  in  a  rock,  which  consists,  according  to 
Count  BouBKOK,  of  Indianite,  and  contains  Felspar,  Fib- 
rolite,  several  species  of  Augite-spar  and  Gem,  and  also 
octahedral  Iron-ore.  Adamantine-spar  occurs  with  octahe- 
dral Iron-ore  and  FibroUte  in  a  sort  of  granite,  containing 
no  quartz.    The  varieties  from  Piedmont  are  imbedded  in 


stone.  Dr  J.  Davy's  Account  qf  the  Interior  pf  Ceylon^  p.  25. 
Dr  Davt  adds,  that  the  corundum  and  sapphire  are  so 
closely  allied,  that  even  the  natives  of  Ceylon  have  not  failed 
to  observe  the  connexion.    £[. 
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compact  Felspar.  Some  varieties  hare  been  discovered 
imbedded  in  octahedral  Iron-ore  and  macrotjpous  Lime- 
haloide,  and  seem  to  occur  in  beds.  Those  compound  va. 
rieties  of  which  the  original  repository  has  been  ascertain- 
ed, occur  in  a  bed  of  talcose  slate,  contained  in  mica-slate. 

4.  The  finest  varieties  of  Sapphire  c<Hne  from  Pegu, 
where  the/  occur  in  the  Capelan  mountains  near  Syrian. 
Some  have  also  been  found  at  Hohenstein  in  Saxony,  at  Bi- 
lin  In  Bohemia,  at  Puy  in  France,  and  in  several  other  coun- 
tries. Corundum  occurs  in  the  Carnatic  in  the  East  Indies ; 
Adamantine-spar  in  the  neighbourhood  of  Canton  in  China 
and  the  coast  of  Malabar.  In  St  Gothard  red  and  blue  va- 
rieties of  the  present  species  occur  in  Dolomite.  Those 
from  QeUivara  in  Sweden,  imbedded  in  octahedral  Iron- 
ore,  are  (^  a  yellowish-white  cdour.  Emery  is  found  in  the 
higher  part  of  Saxony,  in  the  mountain  called  Ochsenkopf 
near  Schneeberg,  and  is  of  a  dark  blue  colour,  inclining  to 
grey ;  it  approaches  to  the  appearance  of  blue  Corundum, 
whenever  its  individuals  are  of  considerable  rize.  In  the 
island  of  Naxos,  and  several  other  islands  of  the  Greek  ar- 
chipelago, also  at  Smyrna,  Emery  is  found  in  large  boul- 
ders on  the  sur&ce  of  the  earth  mixed  with  other  minerals. 

5.  The  pure  and  transparent  varieties  of  rhombohedral 
Corundum,  if  finely  coloured,  are  in  great  estimation  as  orna- 
mental stones.  The  red  varieties  are  most  highly  valued, 
and  go  by  the  name  of  Oriental  Rtiby^  the  violet-blue  are 
called  orUttial  Amethyste,  the  green  oriental  EmeraUy  the 
yellow  oriental  Topazy  and  the  blue  oriental  Sapphire.  At» 
terimB  a  variety  of  Sapphire,  not  perfectly  transparent,  and 
shewing  a  starlike  opalescence  in  the  direction  of  the  axis 
if  cut  round.  Much  use  is  made  of  Corundum  and  Adap* 
mantine-spar,  particularly  in  India  and  China,  for  cutting 
and  polishing  steel  and  gems,  and  it  is  said  even  of  diap» 
mond,  ^which  has  given  occasion  to  the  name  of  Ada- 
mantine-spar. Yet  they  are  much  inferior  in  this  respect 
to  the  powder  of  diamond ;  and  European  artists  therefore 
make  use  of  the  latter  for  cutting  the  diamond,  and  for  ex- 
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ccuting  fine  works  in  other  hard  stone&    £mery  jields  « 
well  known  grinding  material. 

4k   PE18MAT1C  CORUKITOM. 

Prismatic  Corundum  or  CrysoberyL  Jam.  Syst.  VoL  I. 
p.  64.  Man.  p.  186.  ChrysoberjL  Phili..  p.  89. 
KrisoberiL  Werk.  Hofiin.  H.  B.  I.  S.  424.  Chryso- 
beryU.  Hausm.  II.  S.  385.  ChrysoberylL  Leoxh.  S. 
437.  Cymophanew  *Haut.  Traits,  T.  II.  p.  491. 
TabL  comp.  p.  30.  Traits,  2de  £d.  T.  IL  p.  303. 

Fundamental  form.  Scalene  four-^ded  pyramid. 
P  =  ISy*  58',  S&  l&,  lOT  ay.  Vol.  I.  Fig.  9. 
R.  G. 

a  X  b  :  c  »  1  r  V  3*9731  >  mJ  0-6567. 
Simple  forms.    P  (o);    P  +  od  =  128*  86';    (jf)« 
(«) ;  (P  +ooy  (s)  =  70^  4.1' ;    (f r  +  oo)'  (z) 
=  93^88';    fr(i)  =  119^46';    Pr  +  (x>(T); 
Pr  +  OD  {M). 
Char,  of  Comb.  Prismatic. 

Combinations,   l.fr.  Pr+oo.  Pr+ oo.  Haddam^ 
Connecticut 
«.  Pr.   (Pr+oc)*.   Pr+oo.   Pr+ oo.  Haddam. 
8.  Pr.  P.  (P+  oo)».  Pr+  or.  Pr+oo.  Fig.25. 

Siberia. 
4.  Pr.   P.   (P)'.   (f+oo)'.    fr+oo.   Pr+oo. 
Brazil. 
Irregular  forms,  grains,  pebbles. 
Cleavage,  Pr  +  oo  and  Pr  +  oo,  not  very  distinct, 
the  first  a  little  more  easily  obtained.      Faint 
traces  parallel  to  P  —  oc.     Fracture  concboidal. 
Surface,   the   vertical  planes,   and  particularly 
Pr  +  00|  striated  parallel  to  their  common  edges 
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of  intersection.  The  rest  generally  smooth  and 
even,  fr  sometimes  a  little  rough. 

Lustre  vitreous.  Colour  asparagus-green,  pass- 
ing into  greenish-white,  olive*green  and  yellow- 
ish-grey. Streak  white.  Transparent  ...  trans- 
lucent. Blueish  opalescence  upon  !Pr  and  !Pr  +  od, 
or  in  general  if  viewed  in  a  direction  perpendicular 
to  the  short  diagonal  of  the  fundamental  form. 

Hardness  =  8-5.  Sp.  Gr.  =  3-754,  a  transparent 
asparagus-green  variety. 

Compound  Varieties,  Twin-crystals:  face  of 
composition  perpendicular,  axis  of  revolution  par- 
allel to  one  of  the  acute  terminal  edges  of  P.  The 
composition  is  frequently  repeated  on  all  the  simi- 
lar terminal  edges,  nearly  as  in  Fig.  38.,  and  easily 
ascertained  by  the  striae  on  the  faces  of  Pr  +  oo, 
which  fall  into  one  plane.  The  composition  is  very 
common  in  the  present  species. 

OBSE&VATIOKS. 

1.  According  to  Setbert,  who  analjied  two  varieties, 
one  fVom  Brazil,  and  another  from  Haddam,  it  consists  of 

Alumina  08*066        73*00. 

Glucina  10000        15-80. 

Smca  5-999  4-00. 

Protoxide  of  Iron      4*733  3-3& 

Chdde  of  TiUnium    2*066  1  -00. 

Moisture  0*006  0-40. 

It  remains  unchanged  if  exposed  alone  or  with  soda  to  the 
heat  of  the  blowpipe,  only  the  surface  in  the  latter  case  be- 
comes dulL  It  is  difficultly,  but  perfectly  fusible  with 
borax  and  salt  of  phosphorus. 

2.  Also  in  this  species  the  original  repositories  of  some 

VOL.   II.  u 
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Tirieties  are  not  known,  liaFuig  been  found  onlj  in  the 
aUuvial  depoaits  of  riven  along  with  other  spedea  of 
gema.  Thua  it  occutb  in  Brazil,  along  with  octahedral  Dia- 
mond and  prismatic  Topaz ;  also  in  Ceylon.  Kear  Had- 
dam  in  Connecticut  and  Saratoga  in  New  York,  it  occurs 
in  a  kind  of  granite,  imbedded  in  Allnte  and  rhombohedral 
Quartz,  anid  associated  with  dodecabedral  Garnet,  rhombo- 
hednd  Emerald,  rhombohedral  Tourmaline,  and  prismatic 
Tantalum-ore.  The  original  matrix  of  the  lazge  Siberian 
aystalB  is  not  known. 

Gnraslll.    MAMOND. 
1.   OCTAHEDRAL  DIAMOND. 

Octahedral  or  Common  Diamond.  Jam.  Sjst.  VoL  I.  p. 
1.  Octahedral  DuttMMid.  Man.  p.  187.  Diamond. 
Pa  ILL.  p.  361.  Demant.  Wkrs,  Roffm.  H.  B.  I.  S. 
3£&  Demant  Hausm.  I.  S.  59.  Diamant  Leokh. 
&  115.  Diamant.  Hauy.  Traits,  T.  III.  p.  287. 
TabL  comp.  p.  69.    Traits,  2de  Ed.  T.  IV.  p.  419. 

Fuodamental  form.     Hexahedron.  Vol.  1.  Fig.  1. 

Simple  forms.  H ;  6.  Vol,  I.  Fig.  2. ;  D.  VoL  I. 
Fig.  81. ;  T.  Vol.  I.  Fig.  85. 

Char  of  Comb.    Tessular. 

Cmnlnnations.  1.  H.  D.  Fig.  151.  •  2.  O.  D. 
8.  O.T.     4.  O.D.T.     All  of  them  from  Brazil. 

Irregular  forms,  gndns. 

Cleavage,  octahedron,  highly  perfect  Fracture 
conchoidal.  Sur&ce,  the  octahedron  sometimes 
faintly  streaked  parallel  to  its  edges  of  combina- 
tion, but  in  general  very  smooth.  Also  the  do- 
decahedron if  often  streaked,  rough,  and  uneven, 
the  tetraconta-octahedron  curved,  and  smooth. 
Grains  possess  a  rough  and  granulated  surface. 
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liUstre,  bright  adamantine.  Colour  white,  preva- 
lent Also  various  shades  of  blue,  redj  yel- 
low, green,  brown,  grey,  and  even  black.  Ge- 
nerally pale.  Streak  white.  Transparent  ••• 
translucent,  dark  coloured  varieties  only  on  their 
edges.  If  cut  and  polished,  it  shews  a  most 
lively  play  of  colour. 

Hardness  =  10-$.  Sp.  6r.  =  3520  of  a  white  va- 
riety. 

Compowid  Varieties.  Twin-crystals.  I.  Face 
of  compo^tion  parallel^  axis  of  revolution  perpen- 
dicular to  a  face  of  the  octahedron.  Fig.  156. 163. 
S.  Face  of  composition  parallel,  axis  of  revolution 
perpendicular  to  a  face  of  the  hexahedron.  The 
individuals,  having  the  general  aspect  of  tetrahe- 
drons, are  continued  beyond  the  face  of  compo6ition< 

OBIXRTATIOKS. 

1.  Manj  of  the  combinations  oecuxring  in  the  present 
species,  possess  a  sem^tessukr  character.  There  occM: 
also  simple  forms,  which  present  the  same  peculiarity,  as, 
for  instanee,  the  icositetrahedron,  YoL  I.  Fig.  25^  and  Fig. 
20.  Twin-ciystals,  like  Fig.  164,"  are  po683>Ie  only  upon 
the  supposition  of  seml-tessular  forms.  They  have  been 
first  described  in  the  Catalogue  of  the  collection  of  Mf 
▼oir  DER  Null.  It  wiU  depend  upon  iiiture  observation^ 
whether  this  character  is  general  in  the  present  species. 

2.  Octahedral  Biabiond  is  perfectly  combustible  at  a  tenw 


•  This  figure  represents  a  vciy  distinct  crystal  ib  the  collec- 
tion of  Mr  Allan.  Similar  varieties  have  been  obsenred, 
said  models  illustrative  of  their  formation,  are  exhibited  in  the 
British  Museum.    Hw 
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peimture  of  about  14*  wedg  and  fields  with  oxygen,  car- 
bonic  add  gas.    It  is  not  acted  upon  bj  acids  or  alcalis. 

3.  The  rocks  hitherto  considered  as  the  matrix  of  octahe- 
dral IHamond,  are  secondary  ones,  as  several  kinds  of  sand, 
stone,  consisting  of  aggregated  quartz-pebbles.  Octahedral 
Diamond  is  also  found  in  strata  of  irondiot  sand  and  day, 
and  in  the  loose  sand  of  plains  and  rivers.  In  a  sped* 
men  from  Brazil,  in  the  possession  of  Mr  Heulakd,  it  is 
associated  with  Skorodite,  and  imbedded  in  a  compact  variety 
of  prismatic  Iron-ore. 

4.  The  octahedral  Diamond  was  first  discovered  in  the 
East  Indies,  where  it  has  been  worked  for  many  centu- 
ries, and  in  BraziL  They  are  found  in  various  places  on  the 
eastern  coast  of  the  British  peninsula  in  India,  but  parti- 
cularly between  Golconda  and  Masulipatam,  also  near  Fau- 
na in  Bundelcund.  There  occur  some  likewise  in  the  pe- 
ninsula of  Malacca,  and  the  isle  of  Borneo.  In  Brazil  they 
occur  in  the  district  of  Serro  do  Frio  in  the  capitania  of 
Minas  Geraes,  and  were  first  discovexed  in  the  Riacho 
Fundo,  then  in  Bio  do  Peixe,  and  also  in  the  Terra  de  St 
Antonio. 

5.  Octahedral  Diamond  is  the  most  valued  of  all  the 
gems,  and  is  used  as  an  ornamental  stone.  But  it  is  em- 
ployed likewise  for  cutting  glass,  and  for  engraving,  cutting 
and  polishing  other  hard  stones  and  the  octahedral  Diamond 
itself. 

GiHos  IV.    TOPAZ. 
1.   PEI8MATIC  TOPAZ. 

Prismatic  Topaz.  Jam.  Syst  VoL  I.  n.  7&  Man.  p.  188. 
Topaz.  PuiLL.  p.  84.  Topas.  Phisalit  Picnit,  oder 
SchOrlartiger  BeriL  Wekk.  Hoffm.  H.  B.  I.  $.  577. 
620.  IV.  114.  Topas.  Hausm.  II.  S.  64&  Topas. 
LBoy H.  S.  406.  Topaze.  Pycnite.  Haity.  Traits,  T. 
II.  p.  604.  T.  III.  p.  236.  Silice  fiuat^e  alumineuse. 
Topaze.  Tabl.  comp.  p.  17*  Alumine  fiuat^  stliceuse 
ou  Topaze.  Traits,  2de  Ed.  T.  II.  p.  131. 
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MoKTEno.  Denkflchr.  der  Akad.  der  WiBsenscli.  zu 
Munchen.  Jahr  1811  and  1812.  S.  223. 

FundameDtal  form.  Scalene  four-sided  pyramid. 
P  =  UV  7 J  101«  58\  9(f  65\  Vol.  I.  Fig. 
9.  KG. 

a  :  b  t  c  »  1  :  V  4-440  ;  ^  1*23& 

Simple  forms.  P  —  oo  (P)  ;  P  —  1  =  155«  87', 
122«  39',  63*^  Sa' ;  |  P  —  1  {s)  =  149^  88', 
120°  82',   &&"  14' ;   P  (o)  ;  P  +  1  =  130»  27, 

74^89',   127^86';   P  +  oo  (Af)  =  1^*'  19'? 

(4  f  r  —  1)'  (j?)  =  128°  1',    126«  18',    82^  8' ; 

(f  r  +  od)'  (0  =  86»  52';    (f  r  +  oo)«  =   108« 

I*';    (f +00)^  =6*>8r;    f r  +  1  (»)  =  92^ 

69';    fr  +  2  (y)  =  BS"  34';    f r  +  qd  (r); 

Pr+  1  (i)  =  68°li';  Pr  +  oD  =  (/). 
Char,  of  Comb.  Prismatic.     Some  of  the  crystals 

shew  different  faces  on  opposite  ends. 
Combinations.     1.  P.  P  +  od.  (fr  +  oc)'.  Brazil. 

2.  P.  fr  +  1.  P+oo.  (fr+oo)'.  Nert- 
schinsk,  Siberia. 

8.  P.  Pt+  1.  Pr  + 1.  P  +  00.  (f  r  +  qd)'.  Peru. 

4.  P— 1.  |P  — 1.  (|Pr  — 1)'.  P.  fr+1. 
P  +  oo.     (f  r  +  oo)'.     Mucla,  Asia  Minor. 

5.  P  — 00.  JP  — 1.  (|fr— 1)».  P.  fr+1. 
f  r  +  2-  P  +  oo.  (f  r  +  oo)».  Fig.  84. 
Schneckenstein,  Saxony. 

R  (|fr— 1)5.  P,  ftr+1.  P  +  oo.  (fr  +  oo)». 
fr  +  1.    P.    Fig.  86.    Brasol. 
Cleavage.   P  —  qd  highly  perfect;  f  r + 1  and  Pr + 1 
imperfect.   Traces  of  P  +  oo  and  (Pr  +  oo)'  par- 
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ticolarlj  in  the  Scottish  varieties.  Fracture  more 
or  less  perfectly  small  oonchoidal,  uneven.  Sur- 
faop,  F— -OD  rough,  sometimes  faintlj  striated 
parallel  to  the  edges  of  combination  with 
(Pr  4-  od)  '  •  The  vertical  prisms  always  striated, 
sometimes  deeply,  parallel  to  their  common  edges 
of  combination.  The  pyramids  and  horizontal 
prisms  smooth. 

Lustre  vitreous.  Colour,  white,  yelbw,  green, 
blue.  Various,  but  generally  pale  shades.  Streak 
white.  Transparent  ..•  translucent,  sometimes 
only  on  the  edges. 

Hardness  =  80.  Sp.  Gr.  =  8*499  of  a  transpa- 
tent  oystallised  variety ;  =  8*494,  of  the  oolum* 
nar  compositions  of  Fycnite. 

Cpmpaufid  VarteHes*  Massive:  composition  gra- 
nular, of  various  sizes  of  individuals ;  faces  of  com- 
portion  rough.  There  occurs  also  columnar  com- 
position, the  individuals  being  thin,  long  and  paral- 
lel, and  eanly  separated,  and  their  faces  of  compo- 
sition longitudinally  streaked. 

OBSEHTATIONS. 

1.  Howeffr  easily  the  diffeient  ▼arieties  of  prismatic 
Topis  may  be  found  out  and  distinguished  from  the  rest  of 
minerals,  if  we  attend  to  their  characteristic  properties,  yet 
this  has  only  succeeded  after  several  unsuccessful  attempts, 
and  even  qow  it  foirnu  in  the  Wemerian  system  three  dif- 
ferent species,  though  the  varieties  of  rhpmbohedral  Eme- 
rald, and  jof  rluHnbohedral  Tourmaline,  which  formerly 
were  united  with  it,  have  at  last  been  referred  to  their 
own  peculiar  species.    Topaz  contains  crystalline  varieties 
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eiiher  in  crystals,  whidi  are  generallj  implaatedy  and  have 
a  flmooth  surface,  or  in  massive  granularly  compound  ya- 
rieties.  Here  we  meet  with  the  highest  degrees  of  trans- 
parency and  the  hrightest  colours.  The  crystals  of  Phyta^ 
Hu  are  imbedded,  their  sur&ce  is  uneven  and  rough ;  in 
massive  varieties  they  generally  present  large  individuals, 
their  colour  inclines  to  a  pale  greenish-gr^,  and  their  trans- 
lucencj  is  very  fiiint.  PycniU  has  not  been  found  in  single 
crystals,  at  least  not  distinctly,  but  consists  only  of  thin 
and  straight  columnar  particles  of  composition,  forming 
laiger  or  smaller  masses  imbedded  in  other  rocks,  and  not 
possessing  bright  colours  or  hi^  degrees  of  transparency. 
The  varieties  of  the  whole  species  are  united  by  transitions^ 
and  render  the  distinction  of  any  one  of  these  three  kinds 
difficult  The  optical  observations,  however,  even  in  trans- 
parent  varieties,  as  in  those  firom  Brazil  and  Scotland,  in- 
dicate a  difference  between  some  of  them  which  probably 
may  lead  to  the  establishment  of  several  species. 
2.  Prismatic  Topaz  consists,  according  to  Bebzblivb,  of 


Topaz, 

uWUl  Sctknackcofltaiiia 

PhysalUe,  , 

fkom  riabo. 

PycnUe, 

flrain  Altndwcb 

Alumina              67*46 

57-74 

61-00. 

Silica                    84-24 

34-36 

88-43. 

Fluoric  Add         7-76 

7-77 

8-84. 

In  a  strong  heat  the&ces  of  cxystaUisation,  but  not  those  of 
cleavage,  are  covered  with  small  blisters,  which,  however,  im« 
mediately  crack.  With  bonp:  it  melts  slowly  into  a  trans- 
parent  glass.  Its  powder  colours  the  tincture  of  violetsgreen. 
Those  crystals  which  possess  different  &ces  of  crystallisa- 
tion on  opposite  ends,  acquire  different  kinds  of  electricity 
on  being  heated.  By  firiction  it  acquires  positive  electri- 
city. 

3.  Prismatic  Topaz  enters  into  the  composition  of  seve- 
ral granitic  rocks ;  thus  it  forms  with  rhombohedral  Quartz 
and  rhombohedral  Tourmaline  the  Topaz  rock  of  Saxonj, 
and  is  found  crystallised  in  its  drusy  cavities.  It  occurs 
also  in  irregular  beds,  either  with  quartz  and  mica,  like  the 
variety  called  Pycnite;  or  with  prismatic  Feld-spar,  riiom« 
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bohedxml  Qiuurtz,  riiombohedral  Emerald,  &c,  and  this  is 
•  the  mode  in  which  Phjsalite  occurs.  It  is  found  likewise 
in  veins  and  heds  in  gneiss,  mica-slate,  claj-slate,  and  por- 
phyry, with  pyramidal  Tin-ore  and  prismatic  Scheelium- 
ore,  also  with  rhombohedral  and  octahedral  Fluor-haloide, 
with  rhombohedral  Emerald,  rhombohedral  Quartz,  &c. 
It  is  met  with,  beades,  in  tin  stream  works,  and  in  the 
alluvial  deposits  of  rivers,  along  with  other  gems. 

4.  Most  perfect  crystals  of  this  species  have  been  brought 
from  Siberia,  where  they  are  found  of  green,  blue,  and 
white  colours,  along  with  rhombohedral  Emerald,  in  the 
Uralian  and  Altai  mountains,  and  also  in  Kamtschatka ; 
from  Brazil,  where  they  are  generally  met  with  in  loose 
crystals  and  pebbles  of  high  yellow  coloun ;  from  Mucla 
in  Asia  Minor,  in  pale  straw-yellow,  but  well  pronounced 
ciystals,  &C.  They  occur  in  the  rock  called  Schnecken- 
stein  in  Saxony,  of  a  wine-yellow  colour,  at  Ehrenfrieders- 
dorf,  Zinnwald,  &c.  along  with  Tin-ore,  and  in  similar  reposi. 
tories  at  Schlaggenwald  iu  Bohemia,  and  St  Michaelsmount 
in  Cornwall ;  with  Lepidolite  near  Kozena  in  Moravia. 
Physalite  is  fou^d  at  Finbo  an4  Broddbo  near  Fahlun  in 
Sweden,  Fycnite  at  Altenberg  in  Saxony.  In  pebbles  and 
isolated  crystals,  it  is  found  in  the  stream-works  of  Euben- 
stock  in  Saxony,  and  in  the  granitic  detritus  at  Cairngorm  in 
Aberdeenshire,  of  various  blueish  and  brownish  tints,  often 
regularly  distributed  in  the  same  individual  along  the  edges 
of  the  cry  staL  The  varieties  from  the  latter  place  are  some* 
times  beautifully  crystallised.  This  is  also  the  kind  of  re- 
pository in  which  are  found  the  white  transparent  varieties 
of  New  South  Wales. 

5.  It  is  used  as  an  ornamental  stone,  but  less  valued  than 
some  of  the  preceding  spepies.  The  blue  varieties  are 
called  oriental  Agmmarine  by  lapidaries.  If  exposed  to  heat, 
the  prismatic  Topaz  from  Saxony  loses  its  colour,  and  be- 
comes white ;  the  deep  yellow  Brazilian  varieties  assume  a 
pale  pink  colour,  and  are  then  sometimes  mistaken  for  Spi- 
nell^  or  Ballas  ruby. 
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GsNUS  V.    EMERALD. 

1.   PEISMATIC  EMEBALD. 

Prismatic  Emerald  or  Euclase.  Jam.  Sjst.  VoL  I.  p.  89. 
Man.  p.  190.  Euclase.  Phill.  p.  101.  Euklas.  Werit. 
Hoffm.  H.  B.  I.  S.  ^2.  Eukks.  Hausm.  II.  S.  654. 
Euklas.  Leonh.  S.  606.  Euclase.  Hau  y.  Trait^,  T.  II. 
p.  531.  TabL  comp.  p.  32.  Traits,  2de  Ed.  T.  II.  p.  526. 
Weiss.  Verhand.  der  GreseUsch.  nat.  Freunde  zu  Ber- 
lin. 1820.  S.  110. 

Fundamental  form.  Scalene  four-sided  pyramid. 
Vol.  I.  Fig.  41. 

Char,  of  Comb.  Hemi-prisraatic^ 

Cleavage,  highly  perfect  and  very  easily  obtained 
parallel  to  the  faces  T,  Fig.  54.,  less  distinct 
parallel  to  P^  which  is  a  plane  replacing  the  edge 
At,  between  S  and  J,  and  parallel  also  to  My  which 
replaces  the  edge  e  between  K  and  A.  Fracture 
perfect  conch<ndal,  and  very  easily  obtained. 
Surface,  the  faces  between  T  and  M  streaked 
parallel  to  their  common  intersection ;  o  some- 
times curved,  the  rest  of  the  faces  very  smooth 
and  shining. 

Lustre  vitreous.  Colour  mountain-green,  pas^ng 
into  blue  and  white,  always  pale.  Streak  white. 
Transparent  ...  semi-transparent,  generally  the 
first. 

Very  brittle  and  fragile,  from  which  property  the 
name  £ta;2atf^  has  been  derived.  Hardness  =  7*5. 
Sp.  6r.  =  S*098,  a  greenish-white  crystal. 

observations. 
1.  Prismatic  Emerald,  as  yet  a  very  rare  mineral,  has 
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been  hitherto  alwa/8  fbund  in  crjsUUs,  which  at  firat  sight 
seem  to  present  no  difficulty  to  the  correct  developement 
of  their  ample  forms.  Nevertheless  this  has  not  yet  been 
effected.  The  first  description  given  bj  Abb^  Haut, 
who  determined  the  species,  was  drawn  up  after  the  crjs- 
tal  represented  Fig.  64. ;  but  he  completed  what  appeared 
to  him  to  be  wanting,  and  thus  transformed  the  ^sUnctlj 
hemi-prismatic  crystal  into  a  prismatic  one,  as  given  in 
PL  XLV.  FigA  62.  of  the  first  edition  of  his  TraitL  Af- 
terwards the  hemi-prismatic  character  of  the  combinations 
was  established  by  himself  in  a  particular  memoir  on 
the  subject,  and  in  the  second  edition  of  that  work,  and  by 
Professor  Wsisij,  but  without  givmg  more  accurate  mea« 
surements  than  those  which  had  first  been  given  by  Haut 
as  mere  approzxmatioo& 

The  parallelism  of  the  edges  of  combination  between  the 
terminal  fke&B  is  not  alone  sufficient  for  Uieir  developement, 
without  having  recourse  to  those  which  they  produce  with 
the  numerous  prisms  situated  between  M  and  T,    Accord- 
ing to  Haut,  the  ratio  between  b  and  c  is  in  the  prism 
f  as  «/6  :  i^l2,  in  the  prisms  I  and  Aitis8s2b:Sc  and 
«.  6  b  :  12  c,  the  angles  of  the  prisms  »  114°  W;  133°  26'; 
149®  63'.    A  crystal  in  the  collection  of  Dr  Rohatsch 
at  Freiberg;  contuns  three  prisms  similarly  situated,  but 
yielding  by  approximate  measurement,  the  angles  of  1 1 4*  36^ ; 
128**  30',  and  144''  28^;  according  to  the  ratios  of  b  :  c ; 
3  b  :  4  c  and  b  :  2  c.*    Perhaps  the  crystal  described  by 
Haut  in  fact  contains  other  prisms ;  but  as  the  instru- 
ment which  he  made  use  of  in  his  determinations  is  too 
little  to  be  depended  on,  we  cannot  infer  any  thing  from 
what  has  hitherto  been  publidied  on  the  sulgect  of  the 
cfystallisations  of  prismatic  Emerald,  but  that  its  series  of 
crystallisation  is  as  yet  unknown. 


*  Mr  Phillips  gived  the  angles  of  thirteen  prisms  in  the 
same  situation,  whose  obtuse  edges  are  as  follows:  116*4'; 
117'©';  119^40';  127*  eiK;  134»  20*;  136' 2^;  140' 40'; 
142"  28^;  146*20';  147' 16';  Md'S^i  162*  48';  I68»20'.    H, 
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InrthMHim  of  tk«  e4«et. 

ttond^  151-  4&. 

&  on  «  a  130<'  a'. 

foaf^  106M8'*. 
e'  on  e  «  129**  68". 
«"  on  «i  a»  143"  Wf. 

(A  fVagment  from  tb«  Wernerian 
ODlhection  gBve  tha  Aniaasoua 
incUiMiMon  of  P  on  Jf  aearl* 

p'onowm  112'*  40^ 

X  (between  tf  and  tf) 

f^  on  r  a  166«  1(K. 

on  4?  »  164<*  87'. 

t/  on  «  a  134«  14'§. 

j^  on  e  »  lOl**  sy. 

f'  on  i  »     99**  4(K||. 

2  on  e  »  141**  4(K. 
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The  elevation  of  Vlg.  64.  is  copied  from  the  TraUS  of  Hau  y , 
Fig.  164.9  ^ut  the  projection  is  taken  immediately  from  the 
originaL  The&cets  a,  not  mentioned  by  Haut,  follow 
from  the  situation  of  the  edges,  those  i>etween  a  and  d  being 
parallel  to  those  between  d  and  the  prism  2,  while  those  be- 
tween a  and  n  are  parallel  to  those  between  n  and  ti,  or  be- 
tween n  anct  the  prism  #. 

2.  Accordix^  to  Berzxlius,  prismatic  Emerald  oousista  of 

Silica  43-23. 

Alumina  30'6<l. 

Glucina  21-78. 

Oxide  of  Iron    2-22. 

Oxide  of  Tin     0*70. 
Before  the  blowpipe  it  intumesces  in  a  strong  heat,  and 
becomes  white.    If  the  heat  be  still  &rther  increased,  it 
melts  into  a  white  enameL 

3.  Nothing  as  jet  is  known  with  sufficient  accuracy  of 
the  mode  of  its  occurrence  in  nature.  The  drat  varieties 
of  it  were  brought  by  Dombcy  from  Peru.  It  has  been 
found  afterwards  at  Capao  in  the  mining  district  of  ViUa- 
Bioca  in  Brazil,  likewise  in  beautiful  crystallised  varieties. 
It  occurs  there  in  a  chloritic  slate,  resting  on  sandstone, 
along  with  prismatic  Topaz,  but  is  generally  brou^t  to 
Europe  in  fractured  crystals. 


*  ^  lOft*"  W  and  111''  12".  f  »  I43«  32^  and  143*"  12^. 

t  »  114°  8'  and  U^  4(K.         §  »  134"*  20'.         ||  »  90»  40^. 
f  a  130**  52'.    According  to  Ph;llips.    H. 
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fL    KHOMBOHED&AL  EMSBALD. 

Bbomboidal  Emerald.  Jajc  8jaU  YoL  I.  p.  92,  Man. 
p.  191.  BeryL  Aquamarine.  Emerald.  Phii.i..  ck  102. 
104.  Smaragd.  Beril  (excepting  Schorlartiger  Berii> 
WraK.  Hofffii.  H.  B.  I.  S.  696. 604.  Smaragd.  Had  sm. 
IL  S.  666.  Smaragd.  Lcomh.  S.  502.  Emeraude. 
Ha6t.  Traits,  T.  II.  p.  616.  Tal)L  comp-  p.  31. 
Traite,  2de  Ed.  T.  II.  p.  604. 

Fundamental  form.  Rhombohedron.  R  =  lO**" 
W.  VoL  I.  Fig.  7.    R.  G. 

Simple  forms.  R  — oo(P);  R(*);  — RW^ 
R+OD(n);  ¥  it)  =  15V9,Bgr4rr\  P  +  1 
(u)  =  135^ 34',  98- JTi  F  +  co(M);  (P  — 2)^; 

(P)^'  (a). 
Char,  of  Comb.  Di-rhombohedral.    «  (R)  =  1S8*» 

41',  89^  45'. 
Combinations.  l.R — oo.  P+  oo.  Zwiesel, Bavaria. 
2.  R  —  oD.  P.  P  +  OD.  Sim.  Fig.  112.  Siberia. 
8.  R  —  OD.    R  +  00,    P  +  OD.    Schlaggenwald, 

Bohemia. 
4.  R  —  QD.     2  (R).     P  +  00.     Peru. 
&  R  —  Qo.     P.    2(R).    P  +  1.      P  +  00. 

Vol.  I.  Fig.  60.    Peru. 

6.  R  —  00.  P.  2  (R).  P+1.  2  (R)^ 
P  +  OD.  Fig.  160.  Siberia. 
Cleavage,  R  —  oo  and  P  +  oo;  the  first  generally 
more  easily  obtained,  the  second  interrupted. 
Fracture  conchoidal,  uneven.  Surface,  the  prisms 
striated  parallel  to  the  axis,  seldom  smooth.  The 
rfaombohedrons  and  pyramids  smooth.    P  —  oo 
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sometimes  rough,  sometimes  having  a  very  flat 
six-sided  pyramid  upon  it,  the  terminal  edges  of 
vhich  are  about  IW  W. 

Lustre  vitreous.  Colour  green,  pasdng  into  blue, 
yellow,  and  white ;  the  brightest  of  these  colours 
is  emerald-green,  the  greater  part  of  the  others 
is  pale.  Streak  white.  Transparent  ...  trans- 
lucent* 

Hardness  =  7-6  . . .  80.     Sp.  Gr.  =  2-732  of  a  per- 
fectly    emerald-green    variety;    2*678,    apple-' 
green  beryl. 

Compound  Varieties.  Massive  :  composition  ge» 
nerally  large  granular,  sometimes  imperfectly  co- 
lumnar. 

OBSEKTATIOKS. 

1.  The  oDly  remarkable  differences  between  Emerald  and 
Beryl  are  in  their  colours,  which,  however,  produce  such 
an  imintemipted  series,  that  only  arbitrary  limits  can  be 
fixed  within  it  The  colour  of  £merald  is  emerald-green  ; 
all  the  varieties  of  other  colours  are  BeryL  The  division 
of  the  latter  into  precious  and  common  Berjl  depends  upon 
the  more  or  less  perfect  formation  of  the  varieties  concern- 
ed, particularly  in  regard  to  pureness  and  transparency. 
By  divisions  of  this  kind,  however,  the  species  becomes 
less  interesting  than  it  otherwise  would  be,  on  account  of 
the  great  number  of  different  varieties  which  it  contains. 

2.  The  analysis  of  a  variety  of  Beryl  from  Broddbo 
has  yielded  to  Berzelius,  and  that  of  a  variety  of  Eme- 
rald from  Peru  to  Klaproth, 

SUica  68-36  08-50. 

Alumina  17*60  lft-75. 

Gluclna  13-13  12«50. 

Oz.de  of  Iron  0*72  1-00. 
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Oxide  of  Tantalum  0-97  0^, 

Oxide  of  Chrome     0*00  0-30. 

Lime  0-00  0*25. 

In  a  strong  heat  of  the  blowpipe,  the  edges  are  rounded 
off,  and  a  shapeless  vesicular  scoria  is  produced.  Trans- 
parent varieties  become  milky.    It  is  ^ssolved  by  borys. 

X  Rhombohedral  Emerald  occurs  in  imbedded  crystals 
in  various  rocks,  and  in  implanted  crystals  in  veins,  and 
also  in  beds.  It  is  associated  with  Felspar,  prismatic  Topaz, 
&C.,  or  with  pyramidal  Tin-ore,  and  other  minerab  com* 
monly  found  with  the  latter  species.  It  occurs  also  in  frac- 
tured crystals  and  rolled  masses  in secondary'repoatoriet. 

4.  The  finest  crystals  of  emerald-green  coburs,  or  the 
real  Emerald,  comes  from  Peru,  where  it  fi>rm8  druses 
with  rhombohedral  Ltme-haloide,  and  occurs,  according  to 
HuMBouoT,  in  veins  traversing  hornblende  slate,  day- 
shite,  and  granite.  Sometimes  rhombohedral  Quartz  and 
hexahedral  Iron-pyrites  are  found  along  with  them.  Licss 
distinct  varieties,  generally  of  muddy  emerald-green  colours, 
are  found  imbedded  in  mica^date  in  the  valley  of  Heubacfa, 
district  of  Pinagau,  Salzburg.  The  ancienta  procured  their 
emeralds  from  Egypt  The  localities  however  had  been 
lost,  till  of  very  late  years  they  have  been  re^discovered 
in  Mount  ^alara  in  Upper  Egypt,  where  this  species  oc- 
curs  in  granite  and  mica-slate.  Precious  Beiyl  is  chiefly 
found  in  Siberia  and  Brazil.  In  Siberia  it  occurs  in  the 
granitic  district  of  Nertschmsk,  also  in  the  Uralian  and 
Altai  mountains,  often'  in  veiy  large  crystals,  probably  in 
veins ;  in  Brazil  it  is  found  in  fractured  crystals  in  the 
sand  of  rivers ;  thus  likewise  it  occurs  in  Aberdeenshire 
in  Scotland,  but  'has  lately  also  been  found  engaged  in  the 
granite  of  Rubislaw  quany  near  Aberdeen.  Varieties, 
both  of  precious  and  of  common  Beiyl,  are  met  with  near  Li- 
moges in  France,  near  Zwiesel  on  the  Babenstein  in  Bava- 
ria, at  Finbo  and  Broddbo  near  Fahlun  in  Sweden,  in  im- 
bedded crystals  and  massive  varieties ;  in  some  of  the  tin- 
miiies  of  Saxony  and  Bohemia.    It  occurs  in  small  ^uan*' 
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titiefl  in  drusj  cavitaefl  of  pruniUre  rocks  in  various  places 
of  Salzburg;  in  Elba ;  at  Haddam  in  Connecticut^  and  other 
localities  of  America,  &c 

6.  Rhombohedral  Emerald,  when  dear  and  transparent, 
is  employed  as  an  ornamental  stone,  and  is  highly  valued 
if  it  is  firee  from  flaws,  and  possesses  a  fine  emerald-gieen 
colour,  and  a  certain  mze.    Beryl  is  of  much  less  value. 

GiNasVT.    QUARTZ. 

1.   PRISMATIC  QUARTZ. 

lolite.  Jah.  Syst  VoL  I.  p.  172*  Prismato  Rhomboi- 
dal  Quartz  or  lolite.  Man.  p.  193.  lolite.  Dichro« 
ite.  Phill.  p.  93.  lolite.  Peliom.  Werit.  Hoffm. 
H.  B.  I.  S.  589.  lY.  2.  S.  117*  Dichroit  Hausm.  II. 
S.  659.  Cordierit  Leokh.  S.  420.  lolithe.  Havt. 
TabL  comp.  p.  61.  Cordierite.  Traits,  2de  Ed.  T. 
III.  p.  1. 
CoftDiEB*  Joum.  des  Mines.  T.  XXV.  p.  129. 

Fundamental  form.     Scalene  four-sided  pyramid 

of  unknown  dimensions.     Vol.  I.  Fig.  9. 
Simple  forms.      P—  od;     P;     P  +  aD=:  l^O" 

(nearly)  ;  f  r  -|-  1  ;  f  r  +  po  ;  Pr  +  oo. 
Char,  of  Comb.    Prismatic 
Combinations.  1.  P  —  oo.  P  +  oo.  f  r  +  oe.  Cabo 

de  Gata.    2.  P  —  oo.   P.    f  r  +  1.     P  +  oo. 

(P  +  oo)».     f  r  +  00.    Pr  +  oo.   Ujordlersoak, 

Greenland. 
Cleavage,  P  -|-  oo  and  :^r  -f  oo  indistinct  Fracture 

conchoidal.    Surface  of  some  crystals  rough  and 

duU. 

Lustre  vitreous.    Colour  various  shades  of  blue, 

generally    inclining    to    black.     Streak    white. 

Tiansparent  ...  translucent;  blue  if  viewed  ia 
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the  direction  of  the  axis,  ycliowish-grey  perpen* 
dicular  to  it. 
Hardness  =  7-0  ...  76.     Sp.  Gr.  =  2-583,  of  a 
transparent  variety. 

Compound  VarieHes.  Massive:  composition 
granular,  strongly  connected,  and  difficultly  re- 
cognised. 

OBSEEVATIOMS. 

1.  If  in  the  two  species  formerly  distinguished  among 
the  varieties  of  prismatic  Quartz,  we  pay  no  atteution  to 
their  mode  of  occurrence  and  localities,  no  characters,  how- 
ever  accidental,  remain,  by  wliich  they  might  be  distiD- 
guished.  SteinheUUe  and  Hard  FaJUnnite  likewise  belong  to 
the  present  species,  and  seem  to  contain  varieties  which 
will  allow  us  some  day  to  establish  their  forms  with  a  great- 
er degree  of  precision. 

2.  According  to  Strometeo,  the  present  species  con- 
rists  of 

Silica  48*538. 

Alumina  31 -730. 

Magnesia  11-305. 

Oxide  of  Iron  5-688. 

Oxide  of  Manganese    0-702. 

Water  or  Loss  1*648. 

Before  the  blowpipe  it  melts  in  a  good  heat,  but  with  dif- 
ficulty, and  only  on  its  edges,  into  a  glass  not  inferior  to 
the  mineral,  either  in  coloiu-  or  transparency. 

3.  Prismatic  Quartz  occurs  in  aggn^ted  crystals,  with 
dodecahedral  Garnet,  rfaombohedral  Quartz,  &c.  at  Cabo 
de  Gata  in  Spain,  in  the  bay  of  San  Pedro,  and  these  va- 
rieties  have  been  called  JotUe,  Pcliom  occurs  at  Boden- 
mais  in  Bavaria,  sometimes  in  very  distinct  crystals,  but 
generally  massive,  with  rhombohedral  Iron-pyrites,  &c. 
Other  varieties  have  been  found  imbedded  in  various  kinds 
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of  granitic  and  other  primitive  rocks,  sometimes  with  pris- 
matic Feld-spar  and  dudecahedral  Garnet.  It  occurs  thus 
in  fine  crystals  at  Ujordlersoak  in  Greenland,  at  Arendal 
in  Norway,  at  Orijerfvi  in  Finland,  in  Siberia  and  other 
places.  The  Saphire  d*eau  of  jewellers  is  a  transparent  va- 
riety of  the  present  species  from  Ceylon. 
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Khomboidal  Quartz  (excepting  Porcelain  Jasper).  Float- 
stone  or  Spongiform  Quartz.  Jam.  Syst.  VoL  I.  p. 
174.  Man.  p.  193.  Quartz  (exc  H>aUte>  Cats  Eye. 
Flint.  Chalcedony  (exc.  Cacholong).  Jas^ier  (e'xc. 
Porcelain  Jasper).  Hornstone.  Puir.L.  p.  1.  9.  13. 
14.  18.  21.  Quar;^.  Elstenkieeel.  Hornstein.  Kie- 
selschiefer.  Feuerstein.  Krisopras.  Plasma.  Helio- 
trop.  Kalzedon.  Jaspis  (exc.  Opaljaspis  and  Por- 
zellanjaspis).  Katzenaug-e.  Faiierkiesel.  Schwimstein. 
Wehn.  Hoffm.  H.  E.  J  I.  1.  S.  CO.  64.  73.  83.  98. 
103.  105.  108.  161.  18r>.  1C9.  II.  S.  75.  Quarz  (exc. 
Quarzsinler).  EisenkieseL  Jaspis.  Kleselschiefer.  Horn- 
stein. Feuerstein.  Kalzedon.  Schwimmkiesel.  Hausm. 
II.  S.  377-  395.  396.  399.  404.  406.  416.  Quarz  (exc 
KieseUuft').  Leokh.  S.  11 7.  Quarz  (exc.  Q.  hyaUn 
concretionn^  and  Q.  rcsinite).  Havy.  Traitc^  T.  11.  p. 
406.  Tabl.  comp.  p.  24.  Traitr,  2de  Ed,  T.  II.  p.  228. 
Weiss.  Ma^izin  der  Gesellschaft  naturfbrschender 
Freunde  zu  Berlin.  VII.  S.  169.  Kupffee.  Ann.  de 
Chimie.  T.  XXV.  p.  337. 

Fundamental  form.  Rhombohedron.  R  =  15f^ 
55'*     Vol.  I.  Fig.  7.    KuprFEH. 

a  »  V  10-894. 

Simple  forms.  R  (#)  ;  —  R  {^)  ;  P  (P,  z)  = 
136°  44',  108P  86',  Vdrospatak,  Trans;ylvania ; 
P  +  1  =  124»  8S',  187**  ^\  P  +  2  (4)  =  19,V 
14',  167°  44' ;  |  P  (a)  =  126«  14',  lag**  m ; 
I  P  +  2  (m)  =  122«  Ky,  150°  36' ;  P  +  00  (r) 

VOL    II.  X 
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(P)  »  (o)  =  199^  6(y*;    (P)*  (07)  =  14»»  a'*; 

(P)»  (y)  =  150^  6V ;  (?/»'  (n)  =  155^  59^*  ; 

(P)5  (^)  =  162*  16^;  (P  +  OD)^  =  162^  &  12r% 
187«  68'  48". 
Char,  of  Comb.  HemUrhombohedral  and  hemi- 
dUrhombohedral,  the  rhombohedrons,  R  +  n, 
and  the  scalene  pyramids,  (P  +  n')",  with  in^ 
clined  faces;  the  isosceles  pyramids,  P  +  n",  with 

parallel  faces,   y  ^  94^  15'.  Sauaipe,  Carinthia. 

Combinations.    1.    P.    P  +  oo.     Sim.  Fig.  114. 
Compostella,  Spain. 

«.  1.    P  +  00.  Sim.  Fig.  114.  Iceland. 

8.  P.  R.  P  +  OD.     Niederalpel,  Stiria. 
4.  P.  R.  P  +  00.  —  R.  P.  Pig.  146.  Zirknitz, 
Camiola. 

p IP  p 

6.  -— .    --*   —  TT-    P  +  00.     Quebec. 

»         2  2  ^ 

6.P.E.     '   i^L'.    -L(?il.    P  +  00.  St. 
—  /     2        — r      2 

Gothard. 

7.  p.  R.  I (?L^.  r <?>!.  1(3.1,  ^(^ 

r2       r2        r      9        r2' 
P  +  00.    Fig.  146.  Dauphiny. 

a  P.  ±5.  J!L(£)!  _±(IZ  _L^' 

—  2     — r     2   '    — /    2   *    — /    2   * 


*  Latenl  edges  of  the  pTnunlds. 
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1  1 


/    (P)'        /    (P)*    .p    si»  .  2  p.. 


s 


P  +  OB.  [(^  +  °°)^].  Fig.  i4>3r»     Chamoufiy. 

Irregular  forms,  grains* 

Cleayage,  P  and  P  -(-  co.  The  alternating  faces 
of  tlie  pyramid,  corresponding  to  P,  are  more 
easily  obtained  than  the  rest,  but  all  of  them  are 
imperfect,  and  interrupted  by  condioidal  frac- 
ture.  Fracture  eonchoidal,  sometimes  highly 
perfect,  sometimes  less  dbtinct-f-  Surface,  P  +  1^ 

sometimes  also  P  +  2  and  ^-2     are  rousrh,  i-JL 

2  '^  '    2 

is  streaked  parallel  to  the  edges  of  combination 
with  R,  R  sometimes  parallel  to  the  same  line. 
P  +  OCX  horizontally  streaked,  sometimes  parallel 
to  the  edges  of  combination  with  R.  The  rest  of 
the  faces  generally  smooth. 
Lustre  vitreous,  inclining  in  some  varieties  to  resN 
nous.  Colour,  white  prevalent;  among  the 
brightest  colours  are  violet^blue,  rose-red,  clove- 
brown,  and  apple-green.  Dark  brown  and  green 
colours  generally  owing  to  foreign  admixtures^ 


*  A  splendid  crystal  of  thiB- variety,  of  considerable  size,  ia 
in  the  cabinet  of  Mr  Allan.  H. 

-|-  The  fincture  perpendicular  to  the  axis,  often  possesses  the 
appearance  of  velvet,  particularly  in  transparent  varieties,  at 
Yu»  been  first  observed  by  Dr  Brxwsteb* 
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Streak  white.     Transparent  ...  translucent,  fre- 
quently eveii  opake,  particularly  when  unpure. 
Hardness  =  7-0.      Sp.  Gr.  =  2-690,  of  a  snow- 
vhite  crystallised  variety. 
Compound  Varieties.    1.  Faces  of  composition 
parallel,  axis  of  revolution  perpendicular  to  a  face 
of '  P  +  00 ;  the  individuals   being  continued  be- 
yond  the   face   of  composition.      2.  Individuals 
joined  in  a  face  of  P  —  oo ;  this  is  as  it  were  the 
supplemental  mode  of  composition   to   the   pre- 
ceding one.     Frequently  larger  crystals  are  made 
up  of  alternating  laminae  of  two  individuals,  and 
often  faces  of  composition  assume  the  appearance 
of  cleavage. 

Implanted  globules,  reuiform,  stalactitic  shapes : 
surface  smooth,  granulated,  or  drusy ;  compo- 
sition columnar,  generally  impalpable;  often  a 
second  time  composed  into  granular  or  curved 
lamellar  masses.  Massive:  compodtion  granular 
or  columnar,  and  often  impalpable,  and  then  the 
fracture  becomes  oonchoidal  and  splintery.  Some- 
times a  second  composition  produces  indistinct 
granular  or  thick  lamellar  masses.  Certsun  very 
thin  columnar  oompoations,  if  cut  en  caboclwn 
parallel  to  the  fibres,  shew  an  opalescent  light. 
Pseudomorphic  crystals,  in  the  shape  of  hexahe- 
drons and  octahedrons,  derived  from  octahedral 
Fluor-haloide,  of  rhombohedrons  and  prisms  de- 
rived from  rbombdliedral  Lime-haloide,  of  lenti- 
cular  forms   from   prismatoidal    Gypsum-haloid e. 
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Globular  and  tuberose  masses  formed  in  vesicular 
cavities.     Plates.     Pebbles. 

OB8EKVATIOK8. 

1.  Thereare  several  modes  ofoccurrenceatnong  the  crystals 
of  rhombohedral  Quartz,  hitherto  entirely  coufined  to  this 
species,  which  becomes  evident  on  an  inspection  of  the 
combinations  quoted  above,  and  depends  chiefly  upon  their 
hemi-rhombohedral  and  hemi-di-rhombohedral  character. 
The  scalene  six-sided  pyramids  are  the  most  remarkable 
forms  in  this  respect.  Their  faces  appear  only  to  the  right, 
or  only  to  the  left  of  the  £ices  of.  It.  Two  individuals, 
differing  in  regard  to  the  right  or  left  situation  of  these 
faces,  cannot  be  brought  in  any  such  position  that  all  their 
fiices  become  parallel,  and  they  are  different,  therefore,  like 
the  right  hand  and  the  left.  This  difference  extends  even 
to  the  action  of  the  individuals  on  light,  as  has  been  first 
shewn  by  Mr  Hebscuel.  Dr  Brewster  found  that 
Amethyst,  particularly  that  from  Brazil,  of  various  co- 
lours, consists  of  thin  films,  shewing  an  opposite  action  upon 
light.  These  films  belong  to  individuals  in  a  parallel  posi- 
tion, but  differing  from  each  other  as  to  right  and  left. 

2.  The  s^iecies  of  rhombohedral  Quartz  is  by  no  means 
one  of  those  which  contain  many  different  simple  forms, 
and  various  combinations  depending  upon  them ;  and  yet 
there  are  none  in  the  whole  order  Gem  which  occur  in  so 
many  varieties,  bearing  at  first  sight  so  slight  a  degree  of 
resemblance  to  each  other.  This,  however,  depends  upon 
mechanical  composition  and  the  admixtures  of  different 
substances  foreign  to  the  species.  No  less  than  Oilrteen 
different  species  are  distinguished  in  the  Wemerian  sys* 
tern,  to  which  those  of  other  systems  more  or  less  corre- 
spond. Quartz  contains  most  of  its  simple  or  crystallised 
varieties,  and  may  be  said  to  represent  the  species  most  per- 
fectly. It  contains  five  sub-spedes,  Amdhytt^  including  vio- 
let-blue varieties ;  Rock-crystal,  composed  of  the  most  per- 
fectly crystallised,  and  some  transparent  or  semi-transparent 
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manive  varieties {  Bate  Qmartz^  confined  to  translucent  rose- 
red  and  milk-white  massive  varieties ;  and  Prase,  which  is 
on  \y  of  a  dark  leek-gieen  colour ;  Common  Quartz  at  last  com- 
prehends all  those  varieties  not  included  in  any  of  the  preced- 
ing subspecies.  There  are  several  massive  varieties  of  com« 
mon  quartz,  which  connst  of  granular  particles  of  composition. 
If  these  diminish  so  much  in  size  as  to  become  impalpable, 
also  thdr  transparencj  and  lustre  is  somewhat  diminidied, 
and  several  kinds  of  conchoidal  and  splintery  fracture  ap- 
pear, if  specimens  of  these  varieties  be  broken.  This  gives 
rise  to  new  species,  according  to  the  old  acceptance  of  the 
word.  Homstone  is  always  compound,  translucent  on  the 
edges,  and  either  of  u  splintery  dull  fracture,  or  glistening 
and  glimmering  and  conchoidaL  Thus  tpHntery  Homstone 
and  conchoidal  Homstone  are  formed,  and  either  of  them 
may  produce  WoodttonCy  if  it  appears  in  the  shape  of  petri- 
fied wood.  The  varieties  of  common  FRnty  aHate  are  most 
like  Homstone,  but  shew  on  a  laige  scale  an  imperfect 
slaty  firacture  and  various  dirty  ^c^j  colours ;  those  of  Lym 
dSan  itoney  which  forms  the  second  kmd  of  Flinty  slate,  pos- 
sess an  even,  glimmering  fracture,  and  a  greyish-black  colour. 
Flint  is  a  compound  mineral  like  the  two  preceding  ones,  but 
translucent  at  least  on  the  edges,  and  possesses  a  perfect,  flat 
conchoidal,  glimmering  fracture.  Float-ttonc^  a  variety  of 
rhombohedral  Quartz,  which  has  likewise  been  considered 
as  a  particular  species,  consists  of  a  delicate  tissue  of  mi- 
nute crystals,  visible  under  a  powerful  magnifier,  and  de- 
monstrates homstone  and  flint,  into  which  it  insensibly 
))asses  by  having  its  grain  closer,  and  of  which  it  often  con- 
tuns  nodules,  to  be  varieties  of  the  same  natural-historical, 
species.  Common  Quartz  is  sometimes  found  in  reniform 
and  stalactitic  shapes,  consisting  of  granular  particles  of 
composition,  sufliciently  large  to  be  observed  and  separated 
from  each  other.  If  the  thickness  of  these  individuals  be  so 
much  diminished  that  at  last  they  become  impalpable,  the 
difierent  varieties  of  Calccdony  are  formed,  occurring  in  the 
above  mentioned  external  shapes.     The  diflerence  in  the 


OBDSft  VII.  BHOMBOHED&AL  QUARTZ.  327 

colours  of  these  has  given  occasion  to  the  distinction  of 
common  Caloedonj  and  of  CameUan^  the  fenner  of  which 
comprehends  greyish  colours,  or  in  general  such  as  do  not 
possess  bright  tints  of  coburs,  while  the  latter  refers  to  red 
▼arieties.  Common  Camelian  moreover  occurs  in  globular 
«nd  irvegular  tuberose  shapes ;  fbrout  Camelian  is  found 
in  reniform  masses,  and  generally  shews  very  distinctly  the 
above  mentioned  composition.  The  rhombohedron-like 
ciystals  of  a  smalt  blue  colour  firom  Transylvania,  are  also 
enumerated  among  the  varieties  of  common  Caloedony, 
probably  because  there  exist  reniform  varieties  of  Caloe- 
dony  possessing  the  same  colour,  though  they  are  more 
nearly  related  to  common  Quartz.  Common  Quartz  also 
occurs  in  massive  varieties,  shewing  columnar  composition. 
If  these  be  thin,  parallel,  strongly  coherent,  and  more  or 
less  bent,  Fibrous  Quartz  a  particular  species  is  formed,  and 
Caf9  eye^  another  species  of  those  systems,  if  thej  are 
nearly  impalpable,  and  almost  solely  to  be  observed  in  the 
opalescent  light,  which  they  exhibit  when  cut  with  a  con- 
vex surfoce.  Cat*s  eye  is  generally  greenish-grey,  but 
there  are  varieties  of  various  yellowidi,  red,  and  brown  co- 
lours, all  of  them  inclining  to  grey,  and  sometimes  even 
nearly  black.  It  possesses  a  small  conchoidal  firacture,  and 
is  more  or  less  translucent  If  several  of  the  preceding  va- 
rieties are  distinctly  coloured  by  some  foreign  mineral  sub- 
stance, or  intimately  mixed  with  it,  various  other  pretend- 
ed species  are  formed.  Chrytoprate  is  a  variety  of  common 
Quartz,  consisting  of  small  granular  particles  of  composi- 
tion, coloured  apple^green  by  oxide  of  nickel ;  Platma  is  a 
variety  of  Caloedony,  coloured  ledi:-green,  and  almost  grass- 
green,  by  some  substance,  which  is  not  exactly  ascertained. 
Hdkftrope^  likewise  a  variety  of  Calcedony,  but  mixed  and 
coloured  by  green-earth,  containing  blood-red  spots  of  Jas- 
per. The  brownish-red  colour  of  the  commonly  so  called 
Hyacinth  from  Compostella  is  produced  by  an  admixture 
of  oxide  of  iron.  If  the  same  thing  takes  place  in  com- 
pound varieties,  the  individuals  of  which  are  still  x«cognijE- 
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able,  Iron^RtU  is  produced,  and  Jatper  with  its  various 
kinds  is  formed,  i^  besides  the  oxide  of  iron,  daj  eaters 
into  the  mixture,  and  if  moreover  the  individuals  can,  on 
account  of  their  diminutive  size,  no  longer  be  recognized. 
Striped  Jatper  probablj  contains  ft  good  deal  of  daj,  and  is 
distinguished  on  account  of  its  striped  deUneations.  The 
varieties  of  EgfptMn  Jasper,  both  Red  and  Brown,  occur  in 
gllobular  shapes,  the  latter  of  which  are  beyond  a  doubt  form- 
ed in  open  qwces,  as  appears  from  the  concentric  lajers  of 
which  they  consist,  and  the  drusy  cavities  lined  with  crystals 
of  quartz,  often  found  in  their  interior.  Agate  39S^^  being 
less  impure,  is  more  properly  referred  to  Homstone.  OpaU 
J^tper  may  be  said  to  be  a  jasper  of  uncleavable  Quartz,  and 
does  not  belong  to  the  present  species,  nor  does  PorceHain'' 
JatpeTy  which  is  nothing  elsff  but  burnt  day. 

8.  The  most  perfect  varieties  of  rhombohedral  Quartz 
ai«  pure  Silica,  Si,  which  contains  49*70  siUcium  and  50*30 
oxygen.  Bucboi<z  obtained  99.376  of  silica  fh>m  Itock- 
crystal,  with  traces  of  iran  sad  alumina.  Homstone, 
Flint,  and  Calcedony  agree  wi^  it^  according  to  various 
analyses  of  Uie  ablest  <^mista.  Sevexftl  varieties  confiun 
smdl  quantities  of  alnmina,  liaae,  oxide  of  iron,  &c. 
'  Chrysoprase  ooDtaiBs  0^1  of  oxide  of  nickel,  according  to , 
Klapmotb.  Rhombohedral  Quartz  is  infuuble  before  the 
blowpipe,  and  shews  itself  to  be  pure  silica.  It  is  dissolv- 
ed by  soda  easily  and  with  effi?rvescence.  According  to 
YAuairsLiir,  it  cotours  an  infUsion  of  violets  green,  if  re- 
duced to  powder.  Two  pieces  rubbed  together  emit  an 
empyreumatic  odour,  and  a  phosphorescent  light.  Crystals 
of  rhombohedrai  Quartz  may  be  obtained  as  deposits  from 
a  sdutioD  of  silica  in  fluoric  acid,  or  in  potash  diluted  with 
water.  •  The  fluid  from  which  crystals  of  this  species  are 
ibnnad  in  geodes  and  other  natund  cavities  of  rocks,  has 
been  observed  to  be  chiefly  water,  and  often  leaving  be- 
hind it  a  mass  Ksembling  opal  on  desiocation,  when  sud- 
denly  exposed  to  the  air. 

4L  The  varieties  of  thonibohednd  Quartz  are  of  the 
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greatest  frequency  in  nature.    Those  of  common  Quartz 
enter  into    the  regular  mixture    of  various    rocks,    of 
granite,  gneiss,  mica  date,  topaz  rock,  &c      In  others, 
they  occur  in  mngle  crystals,  and  hk  grains,  as,  for  instance, 
in  porphyry,  and  are  frequently  met  with  in  vesicular  ca- 
vities, particularly  of  amygdaloidal  rocks.    Here  also  are 
found  the  finest  varieties  of  Calcedony,  Camelian,  of  the 
brown,  and  probably  also  the  red  Egyptian  Jasper,   the 
agate  balls,  &c.    Hornstone  frequently  forms  globules  in 
compact  limestone,  and  Flint  globular  and  tuberose  concre- 
tions in  chalk,  often  disposed  in  beds,  and  including  petriihc- 
tions.    Many  varieties  occur  in  irregular  nodules  and  large 
massive  concretions  in  various  rocks.      Thus,  common 
Quartz  occurs  in  all  those  rocks,  of  which  it  forms  besides 
a  regular  ingredient;  hornstone  and  chrysoprase  in  ser- 
pentine, fibrous  Quartz  and  Cat*s  eye  probably  in  some 
ahistoae  rock.    Sometimes  these  masses  are  open  in  their 
*    Interior,  and  lined  with  crystals,  and  this  se^ns  to  be  the 
case  in  the  crystal  vaults  of  the  Alps,  from  whence  the 
largest'  and  most  transparent    Rock-crystals  have  been 
Ifrought.    Bhombohedral  Quartz  also  forma  beds  by  itself, 
of  which  we  have  examples  in  quartz-rock,  and  even  in 
the  diflferent  kinds  of  sandstone ;  they  may  be  considered 
either  as  produced  by  crystalline  formation,  or  as  conglo- 
merated pebbles.    Striped  Ja&per  and  Flinty  slate  form 
particular  beds ;  in  other  beds,  as  those  of  Iron-ore,  Iron- 
pyrites,  it  likewise  occurs,  generally  the  varieties  called 
common  Quartz,  but  also  Prase,  Hornstone,  and  Calce- 
dony.   It  is  very  fr>equent  in  all  kinds  of  veins.    In  these 
localities  are  found  Amethyst,  several  varieties  of  Rock- 
crystals,  Hornstone,  Calcedony,  particularly  the  blue  one, 
but  chiefly  conunon  Quartz,  constituting  the  graater  part, 
and  sometimes  the  whole  body  of  the  vein.    The  agate 
'veins  are  amoi^  these ;  they  consist  of  difierent  kinds  of 
iboinbohedral  Quartz,  particularly  Calcedony,  and  of  un- 
cleaFable  Quartz,  alternating  in  various  stripes  with  each 
other.    Rock-cr)'8tal9  Amethyst,  Flinty  slate,  but  parti- 
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cularij  common  Quartz,  are  found  in  pebbles  The 
river  sand,  and  that  of  many  extenaiTe  plains,  conaiats  of 
the  latter,  and  is  often  bo  fine  as  to  be  drifted  hv  the  winds. 
Ilhombohedral  Quartz  frequentlj  fills  up  the  space  of 
petrified  bodies,  as,  for  instance,  echinites  in  chalk,  and 
petrified  wood  in  sandsUme  and  in  alluvial  deposits. 

5.  The  numerous  varieties  of  the  present  species  are 
spread  all  over  the  globe,  but  some  of  the'most  distinguish- 
ed varieUea  are  found  only  in  a  few  localities.    The  finest 
and  largest  Hock-crystals  of  high  degrees  of  transparency 
are  found  in  the  alps  of  Salzbilig,  the  Tyrol,  Switzerland, 
Dauphiny,  Piedmont,  and  Savoy,  also  in  the  isle  of  Mada- 
gascar, Ceylon,  and  BraziL    Several  varieties  firom  Hun- 
gary  and  Siberia  are  pale  violet-blue,  some  called  Smoky 
topaz,  firom  Bohemia,  brown  and  yellow.     The  Scottidi 
Cairngorm  sometimes   possesses   several    bright  tints  of 
these  colours,  in  one  and   the  same  specimen.     Ame- 
thysts of  various  colours  are  brought  fivm  Brazil,  but 
he  finest  violet-blue  colours  come  fipom  Ceylon,  India,  and 
Perda,  where  some  of  them  are  found  in  pebbles.    Less 
transparent  or  well  coloured,  they  occur  in  ori^nal  reposi- 
tories at  Poricura,  and  other  places  in  Transylvania,  in 
Hungary,  Siberia,  &c.    Some  varieties  are  also  found  in 
Scotland,  in  Saxony,  in  the  Hartz,  in  Bohemia,  in  Silesia, 
&C.  ;aand  they  are  met  with  in  veins,  in  agate  balls,  or  in 
secondary  deposits.    Rose-quartz  occurs  at  Rabenstein  near 
Zwiesel  in  Bavaria,  and  in  Siberia ;  the  milk-white  varie- 
ties of  it  are  known  from  Norway,  Spain,  France,  &c 
The  locality  of  Prase  is  Breitenbrunn,  in  the  mining  dis- 
trict of  Schwarzenbeig  in  Saxony.    Smalt-blue  caloedony 
sometimes  crystallised,  occurs  at  Tresztyan  in  Transylva- 
nia, the  stalactitic  and  reniform  shapes  occur  in  fine  varie- 
ties in  Iceland  and  the  Faroe  islands  in  amygdaloid,  at 
Huttenbeig  and  Loben  in  Carinthia,  in  beds  of  iron- 
stone :  also  in  Hungary,  Transylvania,  in  Scotland,  and 
other  countries.    Most  beautiful  and  el^ant  specimens 
hare  been  found  in  Trevascus  mine  in  Cornwall.  '  Cvne- 
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lian  it  brought  from  Arabia,  India,  Surinam,  and  Siberia « 
it  is  met  with  also  in  Bohemia,  Saxony,  &c. ;  fibrous  Car- 
nelian  in  Hungary ;  Chrjsoprase  at  Kosemiitz  in  Silesia, 
and  at  New  Fane  in  Yemiont,  North  America,  in  both 
places  in  serpentine.  It  is  not  Icnown  from  whence  the 
ancients  received  the  Pksma  found  among  the  ruins  of 
JEtome,  but  seTeral  varieties  resembling  it  have  been  re- 
cently discovered  in  Moravia  and  Bavaria.  It  occurs  in 
India,  from  whence  it  is  occasionally  brought  in  the  shape 
of  beads  and  other  ornaments.  Flint  is  a  common  mineral 
in  England,  France,  the  ishmd&of  Biigen  and  Seeland,  in 
Poland,  Spain,  &c  Near  Gratz  in  6tiria  it  occurs  as  one 
of  the  ingredients  of  gneiss.  Splintery  Hornstone  produces 
the  remaricable  pseudomorphic  cxystals  from  Schneeberg  in 
Saxony ;  it  also  occurs  in  veins  in  Hungary  and  other  mining 
countries ;  in  beds  it  is  found  in  Norway,  and  in  spheroidal 
masses  in  limestone  in  the  TyroL  The  locality  of  conchoi- 
dal  Horastone  is  the  isle  of  Cyprus.  Flinty  slate  forms  beds, 
and  occurs  also  in  pebbles  in  Bohemia,  Silesia,  Saxony,  Hun- 
gary, in  the  Hartz,  in  France,  &c. ;  fibrous  Quartz  in  the 
Hartz ;  Cat*s  eye  in  Ceylon,  the  coast  of  Malabar,  and  it  is 
said  also  in  the  Hartz.  Heliotrope  used  formerly  to  be 
brought  from  Fithiopia,  but  is  now  generally  obtained  from 
Bucharia,  from  Tartary,  and  Siberia.  Iron  flint  is  firequent 
in  the  ironstone  veins  of  Saxony,  Bohemia,  Hungary,  Tran« 
sylvania,  &x;.,  and  along  with  it  often  also  common  Jasper. 
Striped  Jasper  occurs  in  Siberia,  at  Gnandtstein  in  Saxony, 
at  Iv vbridge  in  Devonshire ;  the  brown  Egyptian  Jasper 
comes  from  the  banks  of  the  Nile;  the  red  variety  firom 
Baden.  The  petrifactions,  still  preserving  the  rings  of 
wood  in  the  shape  of  trunks,  branches  and  roots,  are  met 
with  in  many  countries. 

6.  Several  varieties  of  rhombohedral  Quartz  are  of  im« 
portrait  use  in  the  arts  and  manufactures.  Some  of  those 
of  good  transparency,  or  fine  colours  and  delineations,  as 
Bock-crystal,  Amethyst,  Rose-quartz,  Chrysoprase,  seve* 
ral  varieties  of  Calcedony,  called  Onyx,  Sard,  Sardonya^,  &c. 
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are  cut  and  polished  into  ringuatones  and  seals,  and  for  vari- 
ous other  onnmental  purposes.  Agate  is  also  used  for  the 
same  thing.  The  most  important  applications,  however, 
made  of  rhombohedral  Quartz,  are  those  depending  upon 
its  consisting  of  silica.  It  enters  into  the  composition  of 
glass,  both  white  and  coloured,  as,  for  instance,  smalU  It  is 
added  to  the  mass  of  porcelain  in  the  state  of  an  impalpable 
powder,  and  forms  part  of  the  paste  also  in  other  kinds  of 
pottery.  It  is  used  as  a  flux  in  the  melting  of  several  kinds 
of  ores,  particularly  copper  ores,  and  in  other  metaUuigical 
processes.  The  use  of  flint  in  gun-locks  is  well  known.  Ly- 
dian-Stone  is  employed  for  trying  the  contents  of  mixtures 
of  gold  and  silver.  Sand-stone  yields  various  applications 
for  architectural  and  other  purposes,  as  the  construction  of 
melting  fiimaces,  mill-stonas,  Ac  As  a  peculiar  variety  of 
it,  the  flexible  sandstone  from  Villa  Ricca  in  Brazil  de- 
serves to  be  noticed,  which  probably  owes  its  flexibility  to 
scales  of  mica  dispersed  throughout  its  mass.  Sand  with 
slaked  lime  forms  mortar.  It  is  also  used  for  the  improve- 
nieut  of  roads,  as  in  some  countries  also  flint 

3.    ONCLEAYABLE  QUAKTZ. 

Indivisible  Quartz  (excepting  subsp.  1.  6.  7*  8<  and  9.). 
Jam.  Syst  VoL  I.  p.  2C3.  Uncleavafle  Quartz.  Man. 
p.  308.  *  Hyalite.  Muller*s  Glass.  OpaL  Hydrophane. 
Mefiilite.  Cacholong.  Siliceous  Sinter.  Phill.  p.  &  10. 
12.  13.  16.  22.  OpaL  Hialith.  Menilit.  Opaljaspis. 
Wern.  Hoflin.  H.  B.  II.  1.  S.  131.  134.  156.  177. 
OpaL  fiisenopaL  Hausm.  II.  S.  421.  428.  Opsl 
Leoxh.  S.  131.  Quarz  hyalin  concr^tlonn^.  Quarz 
n^inite.  Hauv.  Trait^  T.  II.  p.  416. 433.  TabL  comp. 
p.  25.  27.  Traits,  2de  £d.  T.  II.  p.  270. 

Regular  forms  and  cleavage  unknown. 

Fracture  conchoidal,  of  various  d^rees  of  perfec- 
tion, sometimes  higblj  perfect 

Lustre  vitreous,  in  some  varieties  inclining  to  resi- 
nous.    Colour  white,  yellow,  red,  brown,  green, 
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grey  ;  none  of  them  lively,  except  some  red  and 
green  ones,  and  generally  pale;  dark  colours, 
owing  to  fordgn  admixtures.  Streak  white. 
Transparent  •••  translucent,  sometimes  only  on 
the  edges,  or  even  opake,  if  the  colours  be  very 
dark.  Lively  play  of  light  observable  in  some 
varieties ;  others  shew  different  colours  by  re- 
flected and  refracted  light. 
Hardness  =  6-5  ...  6-5.  Sp.  Gr.  =;a091,  a  milk- 
white  variety  ;  =  2-060  a  brownish- red  variety. 

Compound  Varieties.  Small  reniform,  botryoi- 
dal,  and  stalactitic  shapes,  and  lar^  tuberose  con- 
cretions :  surface  of  the  former  smooth,  of  the  lat- 
ter rough ;  composition  impalpable,  fracture  con- 
choidal.  Massive,  composition  impalpable;  fracture 
conchoidal,  even.  Pseudomorphoses  of  rhombohe- 
dral  Lime-haloide. 

OBSSKYATIONIS. 

1.  The  pheDomenon  of  the  play  of  colour  of  precious 
Opal  has  not  been  hitherto  satisfactorily  explained.  Ac- 
cording to  Havy,  it  is  the  consequence  of  fissures  in  the 
interior  filled  with  thin  films  of  air,  which  reflect  coloured 
light  according  to  the  law  of  Newtok^s  coloured  rings.  If 
this  were  the  fact.  Opal  would  present  nothing  else  but  a 
kind  of  iridescence,  and  the  beauty  of  Opal  would  be  owing, 
as  Hai;  Y  expresses  it,  only  to  its  imperfections.  But  these 
colours  oflen  keep  constant  directions  within  single  parts 
of  the  mass ;  and  in  specimens  not  cut  in  the  usual  conVex 
form,  but  presenting  even  fiices,  it  is  often  possible  to  ob» 
serve  distinct  images  reflected,  exactly  as  in  the  Moonstone, 
which  is  a  crystallised  variety  of  prismatic  Feld-spar,  or  in 
prismatic  Corundum.    The  play  of  colour  seems  therefore 
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to  be  coDnected  with  the  reguhur  atnicture,  and  deaervea 
the  attention  of  all  those  who  may  have  occasion  to  obaerye 
the  mineral  in  this  point  of  view^. 

2.   The   species  of  uncleavable  Quartz  is   altogether 
united  by  Hauy  with  the  preceding  one  of  rfaombohedral 
Quartz.    In  the  Wemerian  system  the  great  diflR^renoes  in 
the  appearance  of  its  varieties  have  been  the  cause  of  its 
distinction  into  a  number  of  species,  of  subspecies  and 
kinds,  many  of  which  have  been  adopted  by  mineralo- 
gists at  Uige.    By  fiir  the  greatest  part  of  the  varieties 
is  contuned  within  the  species  of  Opal^  excluding  fh>m  it 
the  Hyalite^  in  small  renifbrm,  botryoidal,  and  sometimes 
stalactitic  shapes,  white,  and  generally  of  considerable 
•     degrees  of  transparency,  and  the  MenXUte^  in  tuberose 
forms,  and  for  the  rest  possessing  almost  the  q>poute  pro- 
perties of  Hyalite.      Menilite  has  been  subdivided  into 
hromn  and  giry  Menilite,  according  to  colour :  some  of  the 


*  There  is  a  specimen  in  Mr  ALLiiN's  cabinet  actually  pre- 
senting  traces  of  cleavage  in  one  direction,  reflecting  a  most 
beautiful  green  colour,  which  is  collected  into  a  faint  image,  if 
brought  sufficiently  near  the  eye.  The  colour  of  the  specimen 
itself  is  a  dark  wax-yellow ;  it  is  translucent,  and  presents  by 
refracted  light  a  nearly  hyacinth-red  colour.  The  play  of  light 
IB  interrupted  and  re-appears,  alternating  in  lines,  similar  to 
he  effect  of  regular  composition  in  Labraidorite.  There  is  ap- 
parently one  cleavage  in  each  individual ;  the  cleavages  from 
two  individuals  meet  at  angles  of  about  109^  In  the  cabinet 
of  Mr  VON  MoBGEKBEssEii  at  Vienna,  there  is  a  white  spe- 
cimen, of  a  similar  description,  but  conusting  of  larger  indivi- 
duals, and  without  the  alternation  of  particles  indicative  of  re- 
Silar  composition.  From  a  great  number  of  observations,  Dr 
BEwsTER  concludes  that  the  play  of  light  depends  upon 
openinp  in  the  interior  of  the  mass  of  Opal,  which  are  not  fis- 
sures, out  of  a  unifomi  shape,  aud  reflecting  the  tints  of  New- 
T0if*B  scale.  In  some  varieties  of  Hydrophane  they  are  so 
laige  that  these  colours  cannot  be  any  longer  reflected  by  the 
induded  air ;  but  they  appear  when  filled  with  water,  and  of 
still  higher  tints  if  filled  with  fluids  possessing  ahi^  refivctive 
power.  Other  varieties,  in  this  case,  only  become  transparent^ 
but  do  not  shew  any  colours.    H. 
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varietiefl  genenJlj  exhibited  among  the  latter  do  not,  how- 
ever, belong  to  the  present  jspecies,  but  to  the  preceding 
one,  being  Homstone.  Opal  itself  is  subdivided  into  Prr- 
dous  Opal^  containing  the  varieties  which  shew  the  play 
of  light;  into  Wood  Opaly  which  appears  in  the  shape  of 
trunks,  branches,  and  roots  of  trees ;  into  Common  Opai  and 
Semi4>piil^  consisting  of  the  rest  of  the  varieties,  and  distin- 
guished from  one  another  by  the  higher  or  lower  degrees 
of  transparency  and  lustre,  and  of  the  perfection  of  their  con- 
choidal  fracture.  Opal^asper  evidently  also  belongs  to  the 
species  of  undeavable  Quartz,  for  it  contains  varieties  that 
are  in  the  same  relation  to  it,  as  Jasper  is  to  the  species  of 
rhombohedral  Qufutz.  Hydrophane  is  nothing  but  a  va- 
riety of  Opal  without  transparency,  but  assuming  it  if 
thrown  into  water  or  another  transparent  fluid.  SUiceotu 
sinter  is  a  deposit  from  hot  springs,  &c  and  according  to 
its  specific  gravity,  seems  to  belong  to  the  present  species. 
9-  Three  varieties  of  uncleavable  Quartz,  I.  Hyalite, 
analysed  by  Bucholz,  2.  Precious  Opal,  and  3.  Menilite, 
both  analysed  by  Klap&oth,  have  yielded 

Silica       1.  92-00         2.  90*00         3.  85-50. 

Water  6*33  1000  IHN). 

The  last  contains,  like  several  other  varieties,  a  small  pro- 
portion of  oxide  of  iron,  alumina,  lime,  and  carbon.  Opal 
Jasper  contains  so  much  as  47  per  cent,  of  oxide  of  iron. 
The  contents  of  water  are  considered  by  Bebzelius  fo- 
reign to  the  mixture  of  the  mineral,  and  to  change  with 
the  hygrometric  state  of  the  atmosphere.  Before  the  blow- 
pipe,  water  is  disengaged,  the  mineral  decrepitates  and  be- 
comes opake,  and  shews  besides  the  properties  of  pure  sili- 
ca. Two  pieces  rubbed  together  give  a  phosphorescent 
light,  like  rhombohedral  Quartz. 

4.  Uncleavable  Quartz  is  less  frequently  met  with  in 
nature  than  the  preceding  species.  Generally  it  forms 
short  irregular  veins,  strongly  connected  with  the  matrix, 
which  in  most  cases  is  porphyry,  or  is  Imbedded  in  it  in 
amorphous  masses  of  various  dimensions.  If  they  be  large, 
they  sometimes  assume  the  shape  of  more  or  less  regular 
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beds.  Uncleftvable  Qusrtz  often  accompanies  Calcedony, 
in  the  vesicular  canties  of  amjgdaloidal  rocks,  and  eren  in 
agate  tMdIs.  Thus  also  Menilite  is  found  in  adhesive  slate. 
Some  varieties  are  met  with  in  metalliferous  veins,  along 
with  hezahedral  Lead-glance,  dodecahedral  Garnet-blende, 
&C.    It  occurs  in  petrifactions  in  sandstone. 

5.  Uncleavable  Quartz  is,  in  its  difiPerent  varieties,  more 
plentiful  in  Hungary  than  in  any  other  country  in  the 
world.  It  has  for  a  long  time  been  the  only  iocaVity  of  pre- 
cious Opal,  which  is  found  at  CzerweniUsa  near  Caarhau, 
along  with  common  and  semi-opal  in  a  kind  of  porphyry. 
Traces  of  it  have  been  met  with  at  Huberlsbui^iu  Saxony. 
Fine  varieties  have  been  lately  discovered  in  the  Faroe 
islands,  and  most  beautiful  ones,  sometimes  quite  transpa^ 
rent,  near  Gracias  a  Dios  in  the  province  of  Honduras, 
America.  Common  opal  occurs  in  great  quantities  at  Tel- 
kobanya  near  Eperies,  and  in  other  parts  of  Hungary,  iu 
the  Faroe  isles,  in  Saxony,  &c.  An  apple-green  variety 
is  found  at  Kosemiitz  in  Silesia  with  Chrysoprose ;  and 
the  red  and  yellow,  bright  coloured  varieties  of  Pire^opal^ 
near  Zimapan-  in  Mexico.  Semi -opal  occurs  in  several  of 
the  countries  mentioned  above ;  also  near  Frankfort  on  the 
Maine,  in  Austria,  Moravia,  Poland,  Siberia,  &c  In  Sax- 
ony, Bohemia,  and  Cornwall,  it  is  met  with  in  metalli- 
ferous veins.  Hyalite  is  found  in  amygdaloidal  rocks,  near 
Frankfort,  in  irregular  veins;  near  Schemnitz  in  Hun- 
gary, in  porphyry ;  also  in  Bohemia,  and  various  other 
countries.  Brown  Menilite  occurs  at  Menil  Montantnear 
Paris;  the  grey  variety  has  also  been  discovered  in  that 
neigfabeuriiood.  Opal  Jasper  is  formed  wherever  unclea- 
vable Quartz  happens  to  be  mixed  with  oxide  of  iron,  as  at 
Telkobanya  in  Hungary,  near  Almas  and  TSkoro  in  Tran- 
sylvania, &c.  Wood  opal  is  frequently  found  at  Kremnitz 
and  Telkobanya  in  Hungary,  and  in  many  districts  of  Tran- 
sylvania, sometimes  iu  very  large  trees. 

6.  Precious  opal  is  considered  as  a  gem,  and  generally  cut 
with  a  convex  surface.  It  is  of  considerab!e  value,  if  large, 
pure,  and  possessing  Wvid  colours. 
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4.   EMPYRODOX*  QtrA.RTZ. 

iDcUvisible  Quartz,  6t.h — 9th  subsp.  Jam.  SvRt.  VoL  I. 
p.  283.  Fusible  Quartz.  Man.  p.  214.  *PeorlBtooeh 
Pitthfltone.  Pamice.  Obsidian.  PuiJ.L.p.  112.  130.  133. 
1 35.  Obsidi  an.  Pei'hsteia.  Perlstein.  Bimatein.  We  ity. 
Hoffm.  H.  B.  II.  I.  S.  191.  202.  208. 213.  Pechatein. 
Obsidian.  Perlsiejo.  Clmstein.  Hausjc  II.  S.  430. 
431.  433.  435.  Pecbstein.  Obaidian.  Perlstein.  Blms- 
stein.  Leoxh.  S.  137.  136.  141.  143.  Peirosiiex  t4» 
ainite.  La^e  vitreu^ie  ob^idienne,  peri^e,  pumic^. 
Haut.  Trait*?,  T.  IV.  p.  386.  494.  495.  Feldapath 
iXiBiaite.  TralW,  2de  £d.  T.  IIL  p.  101. 

Regular  forms  unknown.     Gndns.-f" 

Cleavage  none.  Fracture  concboidal,  sometimes 
highly  perfect,  sometimes  less  distinct.  Sui*face, 
the  larger  grains  uneven  and  ]x>ugh,  the  smaller 
ones  smooth. 

Lustre  -vitreous  and  resinous.  Colour,  black, 
brown,  red,  yellow,  green,  grey,  white ;  none  of 
them  bright.  There  occurs  a  distinct  velvet- 
black.  Streak  white.  Faintly  transparent  ... 
translucent  on  the  edges. 

Hardness  =  6*0  ...  70.  Sp.  Gr.  =  9*895,  Obtd- 
dian  from  Iceland;  =  2*3 IS,  Pitchstone  from 
Meissen. 

Compound  Varieties,    Massive :  composition  gra- 


*  From  IftTtf^,  belonpng  to  fire,  and  )«g«,  tbe  opinion ;  ac- 
cording to  the  oji^nion  ofman/,  produced  bjr  fire. 

f  In  the  PbiL  Trans.  1816,  p.  77>  Dr  Brewster  has  shewn 
that  the  rounded  masses  of  obsidian  fi^nn  Ascension,  and  from 
Japan,  possess  tbe  structure  of  unannealed  glass,  and  therefore 
appear  to  have  been  cooled  from  a  red  heat.   H. 

VOL.   IX.  T 
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nular,  strongly  connected,  so  as  to  be  scarcely  re- 
cognizable ;  fracture  more  or  less  perfectly  conchoi- 
dal,  uneven  and  splintery.  The  whole  mass  is 
often  traversed  with  separating  faces,  which  may 
be  considered  as  rudiments  of  the  faces  of  lamellar 
composition :  often  the  composition  is  granular, 
thick  or  thin,  and  generally  bent ;  the  faces  of 
composition  being  smooth,  and  possessing  pearly 
lustre.  Small  grains  of  Obsidian  are  often  enve- 
loped in  a  number  of  successive  thin  coats,  several 
of  these  again  are  surrounded  by  other  coats,  and 
so  on  several  times,  which  produces  a  very  remark- 
able composition.  Vesicular;  the  cavities  oflen 
elongated  in  one  direction,  parallel  and  in  such 
number,  that  the  mass  appears  fibrous  and  of  a 
pearly  lustre. 

OBSERVATIONS. 

1.  The  varieties  of  empyrodox  Quartz  are  iniimatelj 
connected  bj  transitions.  These  transitions  are  particu- 
larly important  in  the  determination  of  the  species  in  Na- 
tural History,  when  there  are  no  r^uhir  forms  or  &ces  of 
cleavage.  Yet  they  require  to  be  carefully  treated,  and,  as 
in  the  present  case,  it  is  necessary  to  give  proper  attention 
to  hardness  and  specific  gravity.  Though  in  most  minera- 
logical  systems  the  four  species  of  Obsidian,  Pitchstone, 
Pearlstone,  and  Pumice,  which  must  be  comprised  within 
that  of  eufyxqdox  Quarts,  are  placed  immediately  follow- 
ing each  other,  yet  they  are  not  brought  into  that  con- 
nexion which  evidently  takes  place  in  nature,  if  we  consi- 
der their  properties.  As  an  empirical  demonstration  of 
the  correctness  of  this  view^  we  may  take  the  difficult/  of 
an  accurate  distinction  of  these  species.  ObsUlian  possesses 
the  most  perfect  conchoidal  fracture,]  and  high  degrees  of  a 
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pure  Titreous  lustre.  Agreeably  to  the  degrees  of  trans- 
pare  dcj,  it  is  divided  into  transparent  and  translucent  Ob8i<- 
dian,  in  which  the  paler  and  darker  shades  of  colour  like- 
wise correspond  to  the  degrees  of  transparency.  Transpa- 
rent Obsidian  is  sometimes  called  AfarekanUe,  If  the  high 
perfection  of  the  conchoidal  fracture  is  lost,  and  we  meet 
with  uneven  or  coarse  splintery  fracture,  the  lustre  at 
the  same  time  diminishing  and  passing  into  resinous,  the 
passage  is  formed  from  Obsidian  to  Pitckttone,  Pitchstone 
is  faintly  translucent,  generally  only  on  the  edges.  It 
contains  oflen  those  &ces  which  are  usually  called  the 
fiices  of  distinct  concretion,  and  which  no  doubt  arise 
from  composition.  If  there  are  many  of  them,  variously 
curved,  and  containing  but  Uttle  matter  between  them,  a 
transition  into  Pearlttone  is  formed,  the  distinguishing  mark 
of  which  consists  of  those  roundish  masses  into  which  it 
may  be  separated,  and  that  generally  allow  themselves  to 
be  resolved  into  thin  films,  not  unfrequently  including  a 
grain  of  Obsidian.  The  Obsidian  itself  is  oflen  vesicular, 
the  cavities  being  small,  and  keeping  a  constant  direction. 
If  there  are  a  great  many  of  them  of  larger  sizes,  the  whole 
mass  becomes  apparently  very  light,  the  original  colour 
^appears,  and  there  is  pearly  or  silky  lustre  in  one  direc- 
tion. Thus  Pumice  is  generally  formed;  but  there  are 
also  transitions  from  Pearlstone  into  it.  The  subspecies 
of  Pumice  are  the  gUuty^  common^  and  porphyritic  Pumice* 
The  glassy  kind  still  betrays  its  connexion  with  Obsidian 
by  its  small  and  imperfecHy  conchoidal  cross-fracture.  This 
is  no  longer  the  case  in  the  second  kind ;  but  the  whole 
mass  seems  to  consist  of  a  delicate  tissue  of  glassy  fibres ; 
the  third  kind  contains  imbedded  crystals  and  grains  of 
prismatic  Feld-spar,  and  hence  assumes  a  porphyritic  ap« 
pearanoe.  All  these  transitions  may  be  easily  observed  in 
nature  in  almost  every  collection  made  on  a  somewhat 
larger  scale,  if  the  artifice  has  not  been  used  to  remove 
those  varieties  by  which  they  are  produced. 

3.  According  to  an  analysis  of  Obsidian  by  Descotils, 
one  of  Pitchstone,  one  of  Pearlstone,  and  one  of  Pumice 
by  Klapkoth,  the  empyrodox  Quartz  consists  of 
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Puxnloe. 

SUlca 

72-00         73-00 

7626 

77-60. 

Alumina 

12-60         14*50 

12*00 

17-60. 

Potash 
Soda 

i                    0-00 

4*60 
0*00 

3*00.  J 

Oxides  of  Iron 

and  Manganese 

2-00          110 

1*60 

1-75. 

lime 

0*00           1*00 

0*60 

0-00. 

Water 

0*00          8*50 

4*60 

0-00. 

Before  the  blowpipe  these  vaiieties  melt  with  more  or  less 
fitdlity,  according  to  the  fusibilitj  of  their  ingredients,  into 
a  vesicular  glass,  or  they  yield  an  enameL 

3.  The  geological  relations  of  the  present  species  are  verj 
remarkable.  Pitchstone  forms  mountain  masses,  and  is  gene^ 
rally  in  close  connexion  with  por]»hyry.  Many  of  the  other 
varieties  occur  in  similar  circumstances.  It  is  often  itself  the 
paste  of  certain  kinds  of  porphyry,  containing  imbedded  crys^ 
tala  of  other  minerals;  and  in  a  similar  manner  obsidian,  pearl- 
stone,  and  pumice,  form  each  their  porphyry,  denominated 
after  the  kind  of  paste  which  contidns  the  crystals.  All 
these  vaneties  occur  also  in  beds  in  sandstone,  in  which 
that  remarkable  fact  has  been  observed,  that  in  some  places 
they  lie  regularly  between  the  strata,  and  abruptly  assume 
another  situation,  interrupt  the  strata,  and  then  appear  in 
the  shape  of  veins.  Several  of  the  pitchstone  veins  in  red 
sandstone  seem  to  have  the  same  origin  ;  but  it  cannot  be 
observed  whether  this  also  be  the  case  in  similar  veins  in 
granite,  where  thev  likewise  occur.  Obsidian  frequently 
occurs  in  grains,  like  those  mentioned  above  in  Pearlstone. 
Several  of  the  varieties  of  empyrodox  Quartz,  and  more 
particularly  Pumice,  are  products  of  active  volcanoes. 

4.  Some  countries  are  rich  in  varieties  of  the  present 
species.  Ck)nsiderable  masses  of  very  distinct  Pitchstone- 
occur  on  the  foot  of  the  Saxon  metalliferous  mountains  at 
Meissen,  also  at  Planitz  near  Zwickau,  passing  into  Ob- 
udian  in  the  isle  of  Arran.  Pearlstone,  including  grains  of 
Obsidian,  is  found  between  Tokay  and  Keresztur,  and  at 
GlashUtte  near  Schenmitz  in  Hungary,  at  Cabo  de  Gata  in 
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Spain,  near  Ochotzk  in  Siberia, Sua,  Obndian  is  Terjfrequent 
in  Iceland,  where  it  occurs  in  graina,  angular  pieces  and 
beds ;  it  is  also  found  at  Schemnltz  and  Glasbutte  in  Hun- 
gaiy,  of  a  green  colour  at  Moldauthein  in  Bohemia,  and 
shewing  every  stage  of  the  passage  into  Pumice  in  the 
lipari  islands,  also  in  Teneri£fe,  Peru,  and  New  Spain* 
Pumice  occurs  at  Yesuvius,  in  Ischia,  the  Lipari  islands, 
and  several  islands  of  the  Grecian  archipelago,  in  Teoe* 
rifie ;  near  Tdcay,  Schemnltz,  and  other  places  in  Hun- 
gary; near  Andemach  and  the  lake  of  Laach  on  tlie 
nhine ;  in  Quito  and  Mexico,  &c. ;  in  several  of  these 
countries  it  is  met  with  also  in  conglomerates. 

5.  Obsidian  is  employed  for  mirrors,  vases,  snufi-boses, 

.  &C.;  inMexicoandtheislandof  Ascension  very  sharp  edged 

fragments  are  used  as  tools  and  weapons.    Pumice  yields  a 

well  known  material  £ot  grinding  and  polishing,  and  is  also 

employed  as  a  fiHering  stone. 
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1.    P&ISMATIC  AXIKITB. 

Prismatic  Azinite.  Jabl  Syst  YoL  I.  p.  127.  Man.  p. 
218.  Axinite.  Phill.  p.  43.  Axinit  Wsbn.  Hoffm. 
H.  B.  L  S.  678.  Axinit.  Hausm.  II.  S.  626.  Axinit 
IiEOVH.  S.  404.  Axinite.  Hauy.  Traits,  T.  III.  p. 
22.    TabL  comp.  p.  37.  Traits,  2de  £d.  T.  II.  p.  659. 

Fundamental  form.  Scalene  four-sided  pyramid, 
the  axis  of  which  is  inclined  probably  in  the  planes 
of  both  diagonab.     Vol.  I.  Fig.  4% 
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r  (Pr  +  oo)»  fPi      .  (Pr  +  oe)*  +  Pr 

/ g iifh    ' -g W5   ^  -g 

{J.};    il^(y);Pr+«(r). 

Char,  of  Comb.    Tetarto-prismatic. 

Corabinatioiis.  1.  — /(111.  r  ^£lL±^. Pr+ ». 

4  8 

Fig.  90.  Dauphiny. 

«.  w(?^  -?(!)!.  -/iZ+1  _i^^ 

4  4  4  4 

J8        8      8  5e  2  4 

«  Z  <^)'      -  /  <*^>'      -  /  fP+« 

4  4  4 

4  2  ft 

^(Pr  +  cx))^    Pr  +  00.  Fig.  91.  Cornwall 

Cleavage,  rZ,  — ?!;  traces  of  ^(^r  +  oo)'^    ^^ 
^48  *         « 

of  them  more  distinct,  and  also  of  Pr  +  qd, 
altogether  indistinct  and  interrupted.  Fracture 
oonchoidaly  uneven.  Surface,  v  rough,  if  irre- 
gularly streaked,  parallel  to  the  edges  of  com- 
bination with  y ;  r,  but  particularly  z,  deeply 
streaked  parallel  to  their  common  intersections ; 
u  and  /,  sometimes  also  T  and  P,  streaked  paraU 
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lel  to  their  edges  of  combi natron.  In  general 
they  are  smooth  and  shining. 

Lustre  vitreous.  Colo  r  clove-brown,  various 
shades  inclining  to  plum-blue  and  pearl-grey. 
Green  from  an  admixture  of  Chlorite.  Streak 
white.  Transparent  ...  translucent,  sometimes 
only  on  the  edges.  The  deepest  shades  of  violet- 
blue  tints  appear  if  the  mineral  is  viewed  in  the 
direction  perpendicular  to  Pr  -|-  oo  (r). 

Hardness  =  6-5  ...  70.  Sp.  Gr.  =  3  271,  the 
crystallised  variety  from  Cornwall. 

Compound *Varietiea.  Massive:  composition  la- 
mellar, generally  a  little  bent ;  faces  of  composi- 
tion irregularly  streaked.  Sometimes  the  composi* 
tion  is  granular  and  impalpable. 

OBSE&VATIOyS. 

1.  From  the  angles  given  bj  Hauy,  the  uiclination  of 
the  axis  in  the  plane  of  the  long  diagonal  would  be  «■  0*  8', 
and  in  the  plane  of  the  short  diagonal  s  ff*  13'.     He 

considers  as  the  primitive  form  the  combination  of  —  — 

and  r  /  \ — Z .  '  ,  supposing  at  the  same  time  the  tnms- 

▼erse  section  of  (1^  +  »)•,  to  be  a  90%  the  inclination  of 

-l^^nr(?I+_?i!abo.90%andon/(iL±f?>:  «78« 
2  2  2 

27'  47^^.  These  quantities,  however,  should  be  first  ex- 
actly ascertained,  before,  on  account  of  their  very  simplici- 
ty, they  be  adopted  as  the  effective  dimensions  of  the 
forms,  as  there  is  nothing  in  experience  which  confirms  the 
existence  of  such  nmple  relations.  The  incidences  of  the 
faces,  and  the  plane  angles  are,  according  to  Haut» 


' 
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u^nPmiifP  W* 

#  on  r  »  lay  5K 

»  on  r  »  U6<'  64'* 

jp  on  #  a.  166«   7'. 

Pon  r  a:  1S5'   0^ 

»  on  P  «  116''  34'. 

»  on  «  B  IM*"    a" 

JlfonTs    78*28'. 

#  obPbISO*    7' 

s  on  r  «  mv  34'. 

AT  on  P.  90<*    <K 

«  on  P  a:  lair  14'. 

Pon7i«  90*    iy 

I  onP3«  153^20'. 

Plane  ang^  t 

»  129^'    2^. 

n 

»  136»  18'. 

f 

B    78*28'. 

Acrarding  to  Klaproth,  the  pretent  spedes  conasts  of 

SiUca 

50*50. 

Lime 

17-00. 

Alumina 

16-00. 

Oxide  of  Inm 

9«50. 

Oxide  of  Manganese        6«36. 

Potafh 

0-25. 

Befiire  the  blowpipe  it  melts  eaailjr,  and  with  intumeacence, 
into  a  daik-gi^een  glass,  which  becomes  black  in  the  oxi- 
dating flame.  Some  varieties  are  differently  electrified  bj 
heat,  contiguous  to  opporite  ends  of  the  crystals,  and  in 
theae  also  a  difference  ia  the  form  has  been  observed  bjr 
Havt. 

3.  Prtsmatio  Axinite  occurs  in  beds  and  veins  in  primi- 
tive countries.  It  is  accompanied  in  the  former  bv  riiom* 
bohedral  Lime-haloide,  dodecahedral  Garnet-blende,  &c.; 
in  the  latter  chiefly  by  sevei'al  spei^iei  of  Augite<«par, 
Asbestus,  rhombobedral  Quartz,  Suu  also  by  various  me- 
tallic minerals.  Several  of  Ibese  veins  belong  to  the  dass 
of  those  supposed  to  be  of  cotemporaoeous  origin  with  the 
rocks  which  they  traverse. 

4.  It  is  ibuad  in  beds  at  Tbum  near  £hrenff*!eder9dorf, 
Sn  Saxony,  from  whence  it  derived  its  first  name  of  Tkwnite 
or  Thumentam*   At  Kongsberg  in  Norway,  it  occurs  in  veins 


*  Mr  Phillips  gives  these  measuren^ents  as  follows :  u  on 
P  »  135M0'i  If  on  r  »  115*  17';  P  on  r  .  134*  40'.  H. 
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with  hexakedral  Silver.  Beftutiful  crystala  are  met  with 
in  the  veins  of  various  places  nter  Bourg  d'Oieans  in  Dau« 
phiny,  at  Bareges  m  the  Pyrenees,  in  Savoj,  in  the  county 
of  GomSr  in  Hungary,  and  in  large  well  defined  crystals 
at  Botallack  in  ComwalL  In  the  latter  place  it  is  found  in 
a  massive  slate,  and  forms  a  peculiar  kind  of  rodr,  with 
dodecahedral  Garnet  and  xhombohedral  Tourmaline.  It  is 
found,  besides,  in  several  places  in  the  Hartz,  &c. 


GbkusVIII.    chrysolite. 
1*   P&ISMATIC  CH&YSOLITE. 

Prismatic  Chrysolite.  Jam.  Syst.  YoL  I.  p.  11 7*  Man* 
p.  219.  ChiTsolite.  Olivine.  Phill.  p.  95.  96.  Kri^ 
solith.  Olivin.  Werk.  Hoff'm.  H.  B.  I.  S.  429.  437. 
Chrvsolith. Olidn.  Hausm.  II.  S. 680. 681.  Chrysoliih. 
Leonh.  S.  614.  PtMdot.  HAur.  Traits,  T.  IIL 
p.  198.  TabL  comp.  p.  62.  Traite,  T.  II.  p.  465. 

Fundameotal  form.  Scalene  four-sided  pyramid* 
P  =  107«  46',  101^  81',  119"  41'.  VoL  I.  Fig.  a 
R.  G. 

a  :  b  :  c  »  1  :  VO'7263  :  ^06306. 

Simple  forms.  P  —  od  (P);  P  (/?);  P  +  qd  (a) 
=  94"  8';  (Pr  —  1)'  {e);  (Pr  +  oo)'  (n) 
=  180"  »;  {Pr  +  od)»  (z)  =  66«  26';  f  r  —  1 
(h)  =  119"  1^;  Pr  (Jc)  =  80"  68';  Pr  (d) 
=  76" 64';  f r  +  00  (r);  Pr  +  00  {M). 

Char,  of  Comb.     Prismatic. 

Combinations.  l.Pr.(Pr — 1)'.  (Pr+  oo)'.Pr+  oo. 
».  Pr.(Pr— l)'.P.(Pr+  oo)'.(Pr+  oo).Fig.20. 
S.P— 00.  Pr.  (Pr  — 1)'.  fr  — l.Pr.  P. 
(Pr  +  oo)»,  JPr  +  QD.  Pr  +  oo. 

Irregular  forms,  grains. 
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Clearage,  JPr  +  qd,  pretty  easily  obtained,  some- 
times traces  of  Pr  +  oo.  Fracture  conchoidal. 
Surface,  P  —  oo  generally  rougli,  so  is  also 
Pv  +  QD.  The  faces  of  the  vertical  prisms  streak- 
ed parallel  to  the  axis,  those  of  the  rest  of  the 
faces  smooth  nnd  even.  The  grains  possess  an 
uneven  surface. 

Lustre  vitreous.  Colour  various  shades  of  green, 
as  pistachio-green,  olive-green,  nearly  asparagus- 
green  and  grass-green,  sometimes  pas^ng  into 
brown.  Streak  white.  Transparent  ...  trans- 
lucent. 

Hardness  =  6-5  ...  70.     Sp  Gr.  =  3*441,  acrys^ 

tallized  variety. 

Compound  Varieties.  Irregular  spheroidal  mass- 
es,  imbedded  in  rocks :  composition  granular,  in- 
tfividuals  easily  separated,  faces  of  composition  un* 
even  and  rough. 

OBSERVATIONS. 

I.  The  two  species,  Chrysolite  and  Olivine^  generally  dis- 
tinguished among  the  varieties  of  the  present  species,  do 
not  yield  way  decisive  character  by  which  they  might  be 
separated.  Chrysolite  are  called  the  varieties  in  perfect 
crystals,  or  sudi  varieties  as  possess  bright  colours  and 
pretty  high  degrees  of  transparency.  Yet  there  are  some 
crystals  and  imbedded  grains  by  no  means  inferior  to  them, 
which  are  exhibited  among  the  varieties  of  Olivine,  which, 
for  the  greater  part,  however,  contain  only  compound  v»» 
rieties  of  inferior  degrees  of  transparency,  and  less  lively  co- 
lours. The  varieties  found  in  the  meteoric  iron  discovered 
by  Pallas  in  Siberia,  in  fact  belong  to  the  present  species, 
as  not  only  their  forms,  but  also  the  rest  of  their  properties, 
agree  with  those  enumerated  above. 
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Hf 


'2.  Accordiiig 

to  Klapedth,  the  present  fpecies  eon 

sistoof 

• 

ChrytcHie. 

ChrytoUtfi          OlMne. 

ttoaa  thm  malMfrie  Inm* 

SiHoi 

38*00 

41-00                60-00. 

Magnesia  ; 

43*50 

38-fiO                88*60. 

Oxide  of  Iron 

19-00 

18*50                12*00. 

Lime 

0-00 

0*00              v  0:25. 

Aooording  ta  some  recent  researches  of  Fro|feM|0Tao- 
HETER,  the  Chxysolite  from  the  meteoric  Iron  fioflHSifyeriay 
and  OUyine  also,  contain  some  oxide  of  nickeL  Befori  the 
blowpipe,  prismatic  Chrysolite  assumes  a  darker  colour^hut 
does  not  melt^  nor  lose  its  transparency.  Olivine  loses  its  coi^ 
lour  in  heated  nitric  acid.  Varieties  of  the  present  species  may 
be  artifidallj  produced  by  mixing  the  constituent  parts  in 
the  required  proportions,  and  exposing  them  to  a  high  tenu 
perature.  The  silicate  of  the  protoxide  of  iron  which  po8« 
sesses  the  same  form  o^  th%  prismatic  Chrysolite,  is  an  im- 
portant agent  in  the  process  of  melting  copper  ores  and 
refining  pig-iron. 

8.  The  original  repodtory  of  the  implanted  crystals  ff 
Chrysolite  is  not  known :  they  are  said  to  come  from  Upper 
Egypt,  and  are  frequently  brought  to  Europe  by  way  of 
Constantinople.  Less  distinct  crystals  and  imbedded  grains 
are  found  in  lava,  in  various  kinds  of  basalt,  &c.  i  so  in  the 
neighbourhood  of  Vesuvius,  in  Saxony,  Bohemia,  Silesia* 
Hungary,  &C.  It  occurs  in  large  spheroidal  masses,  which 
are  not  pebbles,  mixed  with  paratomous  Augite-spar,  in  the 
rode  called  Traptuff,  as  at  Kapfenstein  in  Lower  Stiria, 
and  at  the  Habichtswald  in  Hessia. 

4.  It  is  used  as  a  gem  of  inHerior  value. 


•         • 


Gxxos.  IX.    BORACITE. 

1.   TSTBAHEDBAL  BORACITE. 

Hexahedral  Boradte.  Jam.  Syst  VoL  I.  p.  335.      Oc. 
tahedral  Boradte.  Man.-  p.  220.      Boracite.  Borate 

VOL.  II. 
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ioiMMgDetatu'BmxLLf.p.lBU  Borasit.  WxKii .  Hoflfin. 
H.  bTiIL  1.  S.  13&  Bonudt  Havsjc  III.  S.  821. 
Berazit.  Leovb.  S.  600.  Magn^e  bontt^  Havt. 
Ttiit^  T.  XI.  p.  337*  TabL  comp.  p.  18.  Tndt^ 
9de  £d.  T.  IL  p.  56. 

Fundamental  fotnu    HezahediDiL    Vol.  I.  Hg.  I» 
Simple  foniuu    H  (f)  Segebei^,  Hoktein ;  y  (s) 

VoLI.Fig.l8.;  —-5(0  Vol.  I.  Rg.  14;  D 

(»)  Vol.  I.  Fig.  81.;  y  (r)  Vol.  I.  Fig.  16.; 

^(#)VoLI.  Fig.8«. 
Char,  of  Comb.    Semi-tessular  with  inclined  faces, 
CcmWnaticn..    1.  f.  D.  «.  H.  ?.  D.  Fig.  169  and 

160.    «.  H.|.  D. -%.   4.H.|.  —  ^, 

D. «— >  y-.  -^.  All  of  them  ftom  Luneburg. 

Cleavage^  traces  pandld  to  the  faces  of  the  octa- 
hednm.  Fracture  conchoidal^  uneren.  SurGice^ 
smooth  aoad  shining,  onlj  the  inverse  hdres 

»mm  Y  and—  —  are  sometimes  rather  rough  and 

meren* 
Lustre  vitreous,  inclining  to  adamantine.    Colour 

white^   inclining  to  grej,  yellow,   and  green* 

Streak  white,,    Semi-tranqparent,  tranaluoent 
Hardness  =:  7*0.    Sp.  6r,  s  8*974  of  an  isolated 

ciystaL 

OBOSaVATIOVI. 

1.  This   gubttanoe  lias   been   hiUierto  fimfid   alwajri 
lA  crjita]%   xtmaxkaUj  veil  pronounced     According 
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to  the  optical  reeeaidies  of  Br  Brewster,  tetnhednl  Bo» 
xttdte  possesses  one  axis  of  double  refraction,  fioritive  like 
that  of  Quartz,  and  coinciding  with  one  of  its  principal 
rhombobedral  axes.  This  is  one  of  the  remarkable  exceptions 
to  the  otherwise  almost  general  law,  that  bodies,  whose  forms 
are  tessular,  do  not  possess  anj  double  reaction.  Our  pre- 
sent knowledge  of  the  connexion  of  these  two  phenomena 
is  as  yet  insufficient  to  account  for  the  anomaly  of  this  case. 
3.  Tetrahedral  Boracite  consists,  according  to  Ffatf,  of 

Boracic  Acid  64*56. 

Magnesia        30-68. 

Oxide  of  Iron   0'57. 

Silica  2*27. 

Before  the  blowpipe  upon  charcoal  it  intumesces,  and  melts 
into  a  glassy  globule,  which  becomes  white  and  opeke  on 
cooling.  It  becomes  electric  by  heat,  four  alternating  termi« 
nal  points  of  its  rhombobedral  axes  being  positive,  and 
those  which  are  opposite  to  them  negative. 

3.  The  varieties  of  tetrahedral  Boracite  are  found  in 
crystals  terminated  on  all  sides,  imbedded  in  compound  va- 
rieties of  prismatoidal,  in  a  few  instances  also  of  prismatic 
Gypsum-haloide,  and  have  been  hitherto  found  .only  at 
Liineburg  in  Brunswick,  and  at  Segebeig  in  Holstein. 

Gufus  X.    TOURMALINE. 
1.    RHOMBOHEDEAL  TOCJBM ALINE. 

Eliomboidal  Tourmaline.  Jam.  Syst.  VoL  I.  p.  104. 
Man.  p.  221.  Tourmaline.  Phill.  p.  139.  Tur- 
malin.  Schorl.  Wesv.  Hoffm.  H.  B.  I.  S.  627.  647. 
Schorl.  AphriU  Hausm.  II.  S.  640.  G42.  Turmalin. 
Leokh.  S.  397-  Tourmaline.  Tourmaline  apyre. 
Haijt.  Traits,  T.  IIL  p.  31.  T.  IV.  p.  401.  Tour- 
maline^  TabL  comp.  p.  36.  Traits,  2de  Ed.  T.  III.  p.  14. 

Fundamental  form.    Rhomlx^edron.    R  =  188^ 
i&.    Vol.  I.  Fig.  7.    Hauy. 
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a  »  V  0-5921. 

Simple  forms.  R— od  (Ar);  R  — 1  (n)  =  lSF9; 
R  (P) ;  R  +  I  (o)  =  103^  2i;;  R  +  2  (r)  = 
76^50';  R  +  oo(/);  P  + qd(*);  (P— 1)»(^); 

iPy  ;  {Py  (u);  (P  +  ly  ;  (P  +  »)»  (h). 
Char,  of  Comb.  Hemi*rhombohedraI,  with  different 
faces  coDtigaous  to  opposite  ends  of  the  crystals. 
Of  the  prism  R  +  od,  there  are  generally  only 
the  alternating  faces,  of  (P  +  od)*"  the  alternating 
pairs  to  be  met  with  in  the  combinations. 

Combinations.     1.  R.    L^uti^.  P  +  oo.  R.  Sim. 

Fig.  136.     Colour  biack.     Greenland. 

«.  R.  (P)^  IIL±i^.    P  +  OD.     Red.     Cathe- 

rinenburg,  Siberia. 
8.  R.  R  + 1.  P  +  00.  R  —  OD.  Fig.  137.  Green. 

St  Gothard. 

4.  R  —  OD.    R  —  1.   R. •    P  +  OD.    R. 

Brown.     Ceylon. 

5.  R— 00.     R  — 1.     R.    [?L±id.     R  — 1. 

R  — OD.  Fig.  138.  Red.  Ceylon.  This  va- 
riety occurs  along  with  dodecahedral  Corun- 
dum, and  is  remarkable  for  the  face  R  -—  oo, 
which  occurs  on  both  ends  of  the  crystal. 

6.  R  —  1.  R.  |H.  (P-^l)».  R  +  l.  R  +  oo. 
P  +  00.  Black.  Penig,  Saxony.  Observed 
only  on  one  end. 
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Cleavage.     H,  P  +  od,  difficult.     Fracture  imper- 
fect conchoidal,  uneven.      Surface,   the  prisms 
deeply  striated  parallel  to  the  axis ;  the  rest  of 
the  faces  generally  smooth,  and  of  pretty  much 
the  same  physical  quality. 
Lustre  vitreous.     Colour,  brown,  green,  blue,  red, 
white,  frequently  black ;    generally  dark,    and 
scarcely  ever  bright.     Streak  white.     Transpa- 
rent ...  almost  opake,  agreeably  to  the  colour. 
Less  transparent  if  viewed  in  a  direction  paral- 
lel to  the  axis,  than  perpendicular  to  it,  and  ge« 
nerally  different  colours  in  these  directions. 
Hardness  =  70...  7-6.      Sp.  Gr.  =  8-076,  of  a 
deep  pistachio-green  ringstonc. 
Compound  Varieties.     Massive  :  composition  sel- 
dom granular,  of  various  sizes  of  individuals ;  ge- 
nerally columnar,  of  various  sizes  of  individuals, 
often  very  thin,  straight,  and  parallel  or  divergent ; 
sometimes  ag£un  aggregated  into  larger  granulajr  or 
wedge-shaped  masses ;  faces  of  composition  smooth 
and  longitudinally  streaked. 

OBSERVATIOKS. 

1.  Tourmaline  and  Sc?wrly  which  have  been  formerljr  dis- 
tinguiflhed  as  two  particuUr  species,  differ  in  nothing  but 
their  colours  and  transparency.  The  varieties  of  green, 
blue,  red,  brown  or  white  colour,  In  general,  such  as  are  not 
perfectly  black,  though  of  occasionally  very  dark  tints,  and 
not  absolutely  opake,  fomi  Tourmaline,  while  the  perfectly 
black  and  opake  ones  are  comprised  within  the  name  of 
Schb'rL  Yet  even  among  the  latter  varieties  there  are  some 
which  are  translucent  in  thin  splinters. 
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3.  Among  the  various  kinds  of  rhombohedral  Tourma- 
line, analjaed  bjr  chemiats,  we  notice  the  following : 

Red  Toarmalina   Gievn  ToumMliiM  Blao  Townutllne  Clack  ToumalliM 


Ikomsilwria. 

from  Bnufi. 

fitom  Utou. 

tntm  Kubeosbiok. 

SUica 

43-00 

40-00 

40-30 

30-75. 

Alumina 

40^ 

89H)0 

40-dO 

34-50. 

Soda 

10-00 

0^ 

0H)0 

OiMK 

Lithia 

0-00 

0*00 

4-30 

0-00. 

Potash 

0-00 

0-00 

0-00 

6-00. 

Lime 

0-00 

3-84 

0-00 

0-00. 

Oxide  of  Iron  0*00 

12-60 

4-85 

21-00. 

Oxide  of  Man- 

withMai^MMe. 

ganese 

7-00 

2-00 

1*50 

OHN). 

Magnesia  with  a  utti«  boa 

0-00 

000 

0-25. 

Water 

0-00 

0-00 

3-60 

0-00. 

Boradc  Add  0*00 

0^ 

MO 

0-00. 

YAuauELisr.  VAvavKLts.  AnrvhUBOn,  Klapr. 
Grukek  diseoFered,  in  a  varietj  Srom  Greenland,  9  per 
cent,  of  boracic  acid,  a  substance  wbii-h  has  siut-e  been 
found  also  in  several  other  varieties.  Those  which  contain 
lithia  intumesce  before  the  blowpipe,  and  assume  a  slaggj 
appeanmce,  but  do  not  melt ;  those  which  contain  soda 
intumesce  still  more,  but  likewise  do  not  melt,  except 
on  the  edges ;  those  containing  lime  intumesce  verj  much, 
and  melt  into  a  white  slag.  Rhombohedral  Tourmaline 
assumes  by  heat  opposite  kinds  of  electric! tj  on  the  opposite 
apices,  which  is  in  connexion  with  similar  phenomena  la 
the  crystallisation  of  the  species. 

3.  Rhombohedral  Tourmaline  is  frequently  met  with  in 
rocks,  particularly  in  granite,  but  without  forming  a  regular 
ingredient  of  any,  and  is  found  imbedded  in  them  in  lazger 
or  smaller  masses, or  crystallised  in  the  dmsy  cavities, as,  for 
instance,  in  the  topaz  rock  of  Saxony.  It  occurs  in  beds 
with  different  species  of  Augite-spar,  Garnet,  Iron-ore,  &c. 
The  red  varieties  ia  columnar  compositions  from  Siberia, 
are  described  as  occurring  with  rhombohedral  Quartz,  in 
veins  traversing  a  fine  grained  granite.  It  is  also  met 
with  in  the  shape  of  pebbles  in  the  stream- worka»  and  in 
the  sand  of  many  rivei^ 
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4.  In  Saxony,  Cornwall,  and  other  countrifis,  compound 
varieties  of  Schorl  are  very  frequent,  but  simple  well  pro- 
nounced crystals  are  rare ;  in  these  two  countries  it  occurs 
in  the  stream-works  with  ores  of  tin,  Sec  The  lai^gest  and 
most  remarkable  crystals  of  a  black  colour  occur  in  Green- 
land,  in  the  mountain  called  Horlberg  near  Bodenmais  in 
Bavaria ;  near  Bovey  in  Devonshire  In  England,  where  they 
are  found  along  with  rhombohedral  Fluor-haloide.  The  red 
varieties  are  brought  from  tbe  government  of  Permia  in  Si- 
beria. Less  beautiful  varieties  of  the  same  colour  occur  at 
Rozena  in  Moravia,  with  Lepidolite  in  rhombohedral 
Quartz.  They  were  formerly  called  cryttaliized  LepUMite. 
Of  the  same,  and  of  various  other,  pale  and  dark  green, 
blue,  &c,  colours,  rhombohedral  Tourmaline  occurs  in 
Quartz  and  Albite  at  Goshen  and  Chesterfield  in  Massa- 
chusetts. Pale  green  crystals  are  engaged  in  the  dolo- 
mite fr^an  St  Gothard,  various  transparent  deep  green, 
red,  brown,  and  blue  colours,  occur  in  the  crystals  and 
pebbles  from  Brazil  and  Ceylon.  Yellowish-brown  perfect 
crystals,  imbedded  in  pale  green  prismatic  Talc-mica,  have 
been  lately  discovered  at  Windiach-Kappel  in  Caxinthia. 
The  blue  varieties  called  IndkolUe  are  found  in  the  isle 
of  Uton  in  Sweden,  where  it  also  occurs  in  red  and  various 
other  colours.  Some  white  specimens  have  been  found  at 
St  Gothard  and  in  Siberia.  It  occurs  besides  in  vaiious 
parts  in  Spain,  France,  Scotland,  Norway,  Piedmont,  Salz- 
burg, Tyrol,  Ac,  in  more  or  less  curious  varieties. 

6.  Rhombohedral  Tourmaline,  if  fit  for  it  on  account  of 
colour  and  transparency,  is  used  as  a  gem.  The  green  va- 
rieties from  Brazil,  formerly  called  Brazilian  enieraldt^  fetch 
the  highest  price ;  but  they  are  inferior  in  value  to  real 
emeralds.  Plates  of  particularly  the  brown  Tourmaline, 
if  cat  parallel  to  the  axis,  absorb  one  of  the  polarized  pen- 
cils, which  renders  them  useful  instruments  in  the  exa- 
mination of  the  structure  of  minerals  in  polarized  light 
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OcNut  XL    GAKNET. 

1.   PYRAMIDAL  GAUMKT. 

PyramicUd  Garnet  (excepting  Gehlenite).  Jam.  8y»U 
Vol.  I.  p.  191.  Pyramidal  Garnet  or  Vesuvian.  Man. 
p.  228.  Idocraae.  Phili..  p.  S3.  Vesuvian.  Egenm. 
Wbrw.  Hoffm.  H.  B.  I.  S.  472.  Sjst.  S.  34.  Idokras. 
(exceptinff  Kaneebtein).  Hausm.  II.  S.  622.  Idokras. 
Leovq.  S.  434.  Idocrase.  Hauf.  Traits,  T.  II. 
p.  $74.  Tabl  comp.  pv  34.  Traits,  2de  Ed.  T.  II.  p.  544. 

Fundamental  fonn.     Scalene  four-sided  pyramid. 
P  =  1S9*  ay,  74^  W.    Vol.  I.  Fig.  8.  R.  G. 

a  »  ^0'bT2e. 

Simple  forms.  P  —  oo  (P);  i^-i  p  _  3  (n) 
=  I60«5',  ^8Miy;  P  — I(o)=  14Pr,56»8'; 
P  (c);  P  +  1  =  117*»  47',  93«  5S';  P  +  2  (6) 
=  lOr  41',  1130  6';  ^  P  +  8  =  99°  21', 
1320  27;  P  +  4  (r)  =  96"  39',  143"  26'; 
P  +  OD  (d);  [P  +  oo]  (Jf);  (P  —  2)'  (a) 
=  146"  26',  166«  m,  80^  28';  (P  —  1)»  (z) 
=189*64M6r66',100ol4';  (P)»(*)  =  134"46', 
148-  24',  118"  «(y ;  (P  +  1)'  (e)  =  131"  16', 
146"  4',  1340  39' ;  (P  +  oo) «  (A)  =  126"  62^  ir, 
148"  T  48";  [(P  +  od)']  (/)  =  143"  T  48", 
126"  52^12";  (P)*  (a:). 

Char,  of  Comb.  Pyramidal. 

CombiiiatioDfl.  L  P  —  op.  P.  P  +  oo.  [P  +  oo]^  Sim. 
Fig.  101.,  having  the  apex  replaced.  Siberia. 

2.  P  —  00.     P.     P  +  (».     [P  +  oo],    P  +  00. 
[(P  +00)'].     Vesuvius. 

3.  P— 00.     P— I.     P.     P  +  oo.     [P  +  a>l. 
[(P  +  oo)'].     Orawitza,  Bannat. 
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4.  P  — OP.     P  — 1.   P-   (P— «)•.    (P— 1)^ 

r  +  2.   (P)».  (P)*.  (P  + 1)».  p  +  4. 

(P  +  'oo)'.  [(P +  «>)»].  P  +  op.  [P  +  oo]. 
Fig.  96.  Vesuvius. 

Cleavage,  P  +  od  and  [P  +  od]  not  very  distinct, 
still  less  so  P  •—  QD.  Fracture  imperfect  con- 
choidal,  uneven.  Surface,  P  — -  do  sometimes 
uneven  and  curved ;  the  prisms  striated  parallel 
to  their  common  intersections,  the  rest  of  the 
faces  smooth. 

Lustre  vitreous,  inclining  to  resinous,  sometiiQes 
very  distinctly  the  latter.  Colour,  various  shades 
of  brown,  passing  into  leek-green,  pistachio-green, 
olive-green  and  oil«green.  Streak  white.  Semi- 
transparent  ...  faintly  translucent  on  the  edges* 
If  viewed  in  the  direction  of  the  axis,  the  colours 
inclined  more  to  yellow,  perpendicular  to  it  more 
to  green. 

Hardness  =  6-6.  Sp.  Gr.  =  8*899,  a  perfectly 
pure  fragment  of  a  crystal  of  Egerane. 

Compouiid  Varieties.  Massive:  composition  gra- 
nular, of  various,  sometimes  considerable  sizes  of 
individuals,  often  strongly  connected.  Therg  oc- 
curs also  columnar  composition,  generally  of  thin 
individuals,  strught  and  divergent  or  irregular, 
faces  of  composition  irregularly  streaked. 

OB8SEVATIOV8. 

1.  The  first  varieties  of  pjnunidal  Garnety  whkB  at« 
Uaeted  the  notioe*  of  iniiiendqfpgta,  were  thoie  Ibund 
among  the  miiierals  ejected  bj  Mount  Vesuvius.    With 
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these,  the  varieties  discovered  at  successive  periods, 
were  almost  all  united.  Those  found  near  Egn  in  Bohe- 
mia, were,  however,  conndered  as  a  particular  Apecies, 
and  from  their  locality'  they  received  the  name  ofJEgtramey 
while  that  of  VesuvUtn  was  retained  for  the  other ;  both 
have  been  comprised  under  the  name  of  Idocnue.  The 
only  difference  that  seems  to  exist  between  these  varieties 
consists  in  the  relative  length  of  the  crystals,  which  is 
much  greater  in  Egerane,  and  the  crystals  more  deeply 
streaked  and  altogether  less  perfectly  formed,  than  those 
of  Vesuvian,  which  appear  in  shorter  prisms,  bounded  by 
a  greater  number  of  brilliant  planes.  The  compontion  of 
massive  varieties  is  granular  in  the  latter,  and  columnar  in 
the  former.  All  the  colours,  however,  of  Vesuvian  and 
Egerane  form  a  continuous  series,  in  which  no  constant 
limits  can  be  fixed.  A  variety  resembling  E^rane  has  been 
called  LobcSiey  and  FrvgardUe ;  another  from  Tellemaiken 
in  Norway,  of  a  blue  colour,  and  containing  copper,  which 
is  supposed  to  belong  to  the  present  species,  has  been 
termed  Cyprine, 

2.  Pyramidal  Garnet  has  yielded  by  analysis  the  follow- 
ing  results :  the  two  first  were  obtained  by  Elapxoth, 
the  third  by  Count  Bukik  Borkowskt. 


VemviaHj       Vesuvian^ 

ftam  TaiuTiDS.        ftwn  SIterU. 


Egerane^ 


SiHca 

35-50 

42-00 

41-00. 

Alumina 

33-00 

16-25 

22-00. 

Tiime 

22-36 

34-00 

22-00. 

Magnesia 

OKN) 

0-00 

3-00. 

Oxide  of  Iron 

7-50 

5-50 

6-00. 

Oxide  of  Manganese 

0-25 

a  trace 

2-00. 

Potash 

0-00 

0-00 

100. 

The  varieties  from  Vesovius  and  from  Fassa  in  the  Tyrol, 
easily  melt  into  a  dark  coloured  globule,  which  is  pale 
green  in  Egerane,  and  the  formation  of  it  accompanied 
with  effervescence.  The  blneish-grey  e^t-sided  prisms, 
formed  in  the  irtn.4lag  firom  Merthyr  Tyd  vil,  ai«  consider* 
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ed  bj  Tro&nor  MiT8caxEX,ica|^a8  belonging  to  the  pre- 
sent species. 

S.  Some  of  the  varieties  of  pjraioidal  Garnet  occur  in 
imbedded  crystals  in  a  kind  of  serpentine)  containing  also 
decomposed  crystals  of  an  unknown  mineral  in  the  shape  of 
trigonal  dodecahedrons ;  others  are  found  masrive  in  rocks 
and  mountain  masses,  in  the  cayities  of  which  they  appear 
in  a  crystaUised  state.  They  also  occur  in  veins,  but  the 
second  kind  of  their  repositories  is  the  most  ft^uent.  Pj- 
xamidal  Garnet  is  accompanied  by'rfaombobedral  Llme-ha- 
loide,  rhombohedral  Talc-mica,  various  species  of  the  gene- 
ra Kouphone-spar,  Augite-spar  and  Feld-spar,  firequentlj 
bj  dodecahedral  Garnet  and  rhombohedral  Quartz,  and 
sometimes  by  ores  of  iron  and  copper,  &c. 

4.  The  imbedded  crystals,  presenting  less  complicated 
varieties  <»f  crystallisation,  have  been  found  on  the  banks 
of  the  Wilui  river,  and  I^ke  Baikal  in  Siberia  |  the  im« 
planted  complicated  cijatals  occur  at  Monte  Somma,  among 
the  firagments  gected  by  Vesuvius,  and  have  been  ori- 
ginally  formed  in  those  cavities  of  the  rfx:k  in  whi(:h  they 
are  found.  At  Haslau  near  Egra  in  Bohemia,  it  occurs  in 
crjstals  imbedded  in  rhombohedral  Quartz,  also  in  mas- 
sive varieties  of  a  colunmar  composition ;  in  similar  cir- 
cumstances in  Finland,  where,  among  others,  they  are  ac- 
companied by  prismatic  Titanium-ore.  In  beds  in  lime- 
stone it  occurs  at  Qrawitza  in  the  Bannat  of  Temeswar, 
and  at  Mount  Monxoni  near  Fassa  in  Tyrol,  also  near 
Christiania  in  Norway,  and  in  magnificent  crystals  in  veins 
traversing  primitive  rocks,  in  the  valley  of  Brozzo  and 
other  places  in  Piedmont.  It  is  found  besides  in  Spain,  in 
Irda&d,  America,  &c. 

8.  TET&AHEDBAL  6AEKET. 

Tetrahedral  Garnet  or  Helvine.  Jak.  Man.  p.  224.  Hel- 
vin.  Phill.  p.  244.  Helvin.  Wksn.  Hoffin.  H.  B. 
IV.  2.  &  118.  Helvin.  Lsoith.  S.  49a  Helvine. 
Uavy.  Tmi^  8de  £kL  T.  IL  p.  933. 
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Fundamental  form.    Hexahedron.    VoL  I.  Fig.  I. 
Simple  forms.    £  (P)  VoL  I.  Fig.  13. ;  ~  ^  {e) 

Vol.  I.  Fig.  14. 
Char,  of  Comb.  Semi-tessular  with  inclined  faces. 

Combmation.    2.  —  ^.  Fig.  158. 

Cleavagei  traces  of  the  octahedron.  Fracture  un- 
even. Surface,  of  one  of  the  tetrahedrons  smooth, 
a  little  rounded  and  uneven,  sometimes  streaked 
parallel  to  its  edges,  of  the  other  rough  but  even. 

Lustre  vitreous,  inclining  to  resinous.  Colour 
wax*yellow,  inclining  to  honey-yellow  and  yellow* 
ish-brown,  or  also  to  siskin-green.  Streak  white. 
Translucent  on  the  edges. 

Hardness  =  60  ...  65.  Sp.  Gr.  =  S-100»  of  a 
very  small  quantity. 

OBSEEVATIOVS. 

1.  Acoordlng  to  Voosx,  it  consists  of 

fiUka  sasa 

Alumina  15-6dw 

Oxide  of  Iron  87-76. 

Oxide  of  Manganese    3-7& 

Lime  0*60. 

Before  the  Mowpipe  upon  charcoal,  it  melts  in  the  re. 
ducing  flame  with  effenresdence  into  a  globule  of  almost  the 
same  colour  as  the  mineraL  In  the  oxidating  flame  the 
colour  becomes  dark,  and  the  ftision  more  difficult.  With 
borax  it  yields  a  transparent  glass,  often  coloured  bj  man- 
ganese. 

2.  Tetrahedral  Garnet  has  been  hitherto  found  only  at 
S^warzenbeig  in  Saxony,  in  beds  in  gneiss.  It  is  aocom* 
{NuUed   with  dodecahedral  Garaeti-blende,  rhombohedral 
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QuartiSy  oeUbcilral  I'luos-hsluide,  and  rhombobednl  liiue- 

8.    DODRCAHRDRAL  GARNET. 

Dodecahedral  Garnet  (excepting  sulwp^  8.  and  9*\  Jam. 
SysU  Vol.  I.  p.  139.  Dodeodiedm  Garnet  Man.  p. 
294.  Garnet  Phill.  p.  20.  .  Grosaular.  Mefamit. 
Granat  AUochroit  Pirop^  Pireniiit  KoloplionitWc&ir. 
Hoffm.  H.  B.  I.  S.  479.  48a  491.  512.  d2l.  II.  1.  8. 
971.  373.  Almandin.  Pjrop.  Granat  Braunstein- 
kieaeL  Kolophonit  Melanit  Hausm.  II.  S.  696.596. 
599.  602.  603.  604.  Granat  Leonb.  S.  426.  Grenat 
Hauy.  TraUi^,  T.  li.  p.  540.  TaU.  4»mp.  p.  32. 
Tnut^,  2de  £d.  T.  li.  p.  313. 

FuHdainental  form.    Hexahedron.    Vol.  I.  Fig.  I. 

Simple  forms.    H ;  Di  (P)  Vol.  I.  Fig.  81.,  Fah- 

luD,  Sweden ;    As  (c)  Vol  L  Fig«  SS ;   Ci  (n) 

Vol.1.  Fig.  34,  Botallack,  Cornwall;    fi  (s) 
Vol.  I.  Fig.  85. 

Combinations.     1.  H.  D.  Fig.  151.  the  faces  of  the 
hexahedron  much  smaller.    Cziklqwa,  Bannat. 
S.  D.  Ci.  Fig.  154.  Fracati,  near  Rome. 
8.  D.  Ci.  Ti.     Arendal,  Norway. 
4.  D.  Ci.  Ad.  Ti.    Ala,  Piedmont. 

Irregular  forms,  grains. 

Cleavage,  dodecahedron,  indistinct  Fracture  eon- 
choidal,  more  or  less  perfect,  generally  uneren. 
Surface  of  the  hexahedron  rough  ;  the  tetragonal 
icositetrahedron,  and  the  tetraconta-octahedron 
frequently  streaked  parallel  to  the  edges  of  com- 
bination with  the  dodecahedron ;  the  dodecahe- 
dron itself  sometimes  streaked  parallel  to  its 
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edges  rfoombinarion  with  the  hexahednm.  The 
surface  of  the  grains  is  uneven,  rarely  granulated. 
Lustre  vitreous,  inclining  to  resinous  in  some  va- 
riedes,  more  nearly  the  latter.    Colour  red,  brown^ 
yellow,  white,  green,  black ;  except  some  red  co- 
lours, none  of  them  are  bright.     Streak  white. 
Transparent  ...  translucent. 
Hardness  :=  6*5  ...  7*5.    Sp.  6r.  =  3-615,  Gros- 
sular;  8*701,  Melanite;  8-769,  brown,  common 
Garnet ;  8'788,  Pyrope ;  4  098,  crystals  of  pre- 
cious Garnet,  Tyrol ;  4125  grains  of  precious 
Garnet,  Ohiapian ;  4*179,  crystals  of  Almandine ; 
4*208,  crystals  of  precious  Garnet,  Haddam. 
Compound  Varieties.     Massive:  composition  gra- 
nular, of  various  sizes  of  individuals,  and  often  even 
impfdpablei  easily  separated  or  strongly  coherent ; 
faces  of  composition  irregularly  streaked,  uneven 
or  xough.     If  the  composition  be  impalpable,  the 
fracture  becomes  uneven  and  splintery.     The  com- 
position is  sometimes  thick  lamellar,  and  bent,  the 
faces  of  composition  being  pretty  smooth* 


OBgERVATIOMS. 

1.  The  numerous  and  manifold  yarieties  of  those  mine- 
ndfl  which  are  at  present  united  within  the  spedea  of 
dodecahedral  Garnet,  prenent  such  properties  as  render 
it  likeljr,  that  thej  will  be  at  some  future  period  distin- 
guished into  several  reallj  distinct  species.  Particularly 
the  limits  of  hardness  and  of  specific  gravity  are  more 
distant  than  we  are  accustomed  to  find  it  in  one  and  the 
fame  apedos.  Those  inquiries,  however,  which  have  heen 
hitherto  instituted  into  their  natural-hbtorical  properties, 
are  not  sufllcient  to  establish  clear  and  constant  limits,  and  in 
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the  present  sUte  of  Mlnenlofgr  we  must  therefiire  leave 
them  m  that  connexion  with  each  other.  The  diatinction 
inlToduued  among  those  ^lecies  which  have  received  parti- 
cukr  names  and  denomination?,  does  not  correspond  to 
those  properties,  for  it  depends  almost  entirely  upon  acci- 
dental circumstances.  Of  these  species,  GratttUar  occurs 
only  in  imbedded  crystals  of  the  fonns  of  icositetrahedrons, 
and  combinations  of  it  with  the  dodecahedron.  Its  co« 
lours  are  confined  to  asparagus-green  and  mountain-green. 
PyreneUe  also  occurs  only  in  small  imbedded  crystals  in 
limestone;  the;<e  are  dodecahedrons,  and  generally  greyidi- 
black,  but  sometimes  so  pale  as  to  be  greyish-white  and 
semi-transparent.  MelanUe  possesses  nearly  the  same 
forms  as  Grossular,  generally  imbedded,  and  of  a  velvet- 
black  colour.  Pyrope  occurs  only  in  grains,  and  is  remark- 
ably distinct  by  its  pure  translucency  and  blood-i^  colour, 
which  is  not  found  in  any  other  variety,  though  tliey  ap- 
proach very  near  to  it.  Among  the  gems  commonly  con- 
sidered by  jewellers  as  Spinel,  there  are  some  which,  in 
colour,  hardness,  and  specific  gravity,  agree  much  more  with 
Pyrope  than  with  dodecahedral  Corundum,  and  therefore 
very  likely  belong  to  the  same  species.  Among  the  va- 
rieties called  Garnetj  we  find  every  simple  form  and  com- 
bination noticed  above  among  the  crystalline  varieties,  also 
gruns  and  massive  varieties ;  it  contains  likewise  every 
shade  of  the  series  of  colours,  &&,  and  it  is  therefore  only 
in  the  particular  union  of  several  of  these  properties,  that 
we  must  look  for  the  distinction  of  the  above-mentioned 
aperies.  The  colour  of  preeiout  Gamet  is  always  red, 
its  ciyatals  are  formed  imbedded,  it  is  the  only  variety 
that  occurs  in  grains,  and  if  compound,  it  presents  lamellar 
composition.  Common  Gaimct  seldom  occuiv  in  red  colours, 
and  these  are  of  dirty  tinges ;  its  crystals  are  generally  im- 
plasted,  and  the  compoution  granular,  but  not  impalp- 
dile.  CohpfumiU  is  a  compound  variety  of  yellowish- 
browB  and  reddish-brown,  or  oil-green  and  honey-yellow 
cohmrsi  coosistiiig  of  roundish  particies  of  composition, 
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whidi  may  beflepanted  with  great  fittilitj.  It  should  be 
obsenred,  howerer,  that  iveqiientlj  varieties  of  panitomous 
Augite-spar  are  called  Colophonite  in  coUectiona  If  the 
compositioQ  be  impalpable,  or  the  partides  of  a  granular 
composition  so  intimatelj  connected  that  tiiej  cannot  be 
distinguished  from  each  other,  ABothroUe  is  formed,  a  va- 
rietj  whidi  is  often  medianically  mixed  with  minenls  £>• 
re4gn  to  the  species. 

2.  The  ingredients  of  dodecahednd  Ganet  have  been 
found  as  follows : 


GiouuUur. 

Mdanlte. 

Predoos    Cotopho-i 
Garnet.        nlte. 

Alio. 
cnraltCa 

Pyandte. 

Pjwi*. 

Silica 

44*00 

35*50 

35-75 

37-00 

3500 

43-00 

40*00 

Alumina 

8-50 

6-00 

27-25 

13-50 

8-00 

1000 

28*50 

Time 

33*50 

32*50 

0*00 

29*00 

30*00 

20*00 

3*50 

Ox.  of  Iron 

ia-00 

24*25 

36*00 

7-50 

17-00 

16*00 

16*50 

Ox.ofMaa.,atrBce. 
1                     '  Klap. 

0*40 

0*25 

4*76 

3-50 

0*00 

0-25 

Klav,   Klap.  ' Simon.) 

Vauq. 

Vauq. 

Klap. 

Besides  these,  Colophonite  contains  6*5  per  cent  of  mag- 
nesia, 0-5  oxide  of  titanium,  and  1*0  water,  Aliocfaroite  6*0 
of  carbonate  of  lime,  Pyieneite  4*0  of  water,  and  Pyrope 
10*0  of  magnena  and  9*0  chromic  acid.  In  geneni  tiie 
Tarieties  of  the  present  species  present  great  dilferences  in 
regard  to  their  nuxture,  onlj  a  few  of  which  have  been  in- 
dicated above.  Before  the  blowpipe  thej  melt  prettj  uni- 
formlj  without  efiervesoence  into  a  black  globule  present* 
ing  a  vitreous  fracture^  Some  varieties  present  a  slight 
eflfervescence,  but  finally  yield  the  same  result  The  bead 
obtained  by  melting  is  frequently  attracted  by  the  magnet 
3.  Though  dodecahedrak  Garnet  cannot  be  said  with  pro- 
priety to  enter  into  the  composition  of  rocks,  it  occurs  in 
many  of  them  in  grains  and  imbedded  crystals,  as  in  gra- 
nite, gneiss,  but  particularly  in  mica-slate,  chlorite-ailate, 
white-stone,  serpentine,  in  various  kinds  of  rocks  center- 
ed a»  lava,  more  sparingly  in  limestone.  Predous  Gar- 
net occurs  in  skty  primitive  rocks;  Grossular  and  Fy- 
nupe  are  found  in  serpentine,  the  latter  also  in  other  rocks, 
through  the  decomposition  of  which  it  is  brought  into  the 
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wiL  Melinite  is  imbedded  in  a  Icind  of  lava,  but  occurs 
also  implanted  in  the  geodes  ejected  hy  Vesuvius,  and 
.  PjKneite  in  limestone.  Common  Garnet  is  likewise  one  of 
those  spaeies  occurring  at  Mount  Vesuvius,  along  with 
pyramidal  Garnet,  several  species  of  the  genus  Feld- 
spar, &C. :  much  more  firequentlj,  however,  it  is  found  in 
beds,  consisting  either  whoUj  or  for  the  greater  part  of  iUi 
varieties,  accompanied  bj  octahedral  Iron-ore,  several  spe* 
cies  of  Augite^spar,  &c.  Thus  also  are  found  Allochroite 
and  Colophonite.  Some  varieties  occur  in  veins  traversing 
serpentine  and  other  rocks. 

4.  Several  of  the  varieties  mentioned  above  have  been 
found  onljr  in  a  few  localities.  Grossular  occurs  along  with 
pyramidal  Garnet  in  Eamtschatka,  in  a  kind  of  serpentine; 
Melanite  at  Frascati  and  Albano  near  Rome ;  Pyrope  near 
Bllin  in  Bohemia,  and  in  the  serpentine  of  Zoblitz  and  the 
forest  of  Zell  in  Saxony ;  Pyreneite  near  Bareges  in  the 
Pjrrenees.  Precious  Garnet,  sometimes  in  lai^ge  but  not 
very  transparent  crystals,  and  often  covered  with  a  coat  of 
chlorite,  occurs  at  Fahlun  in  Sweden,  and  in  many  localities 
of  the  Tyrol,  Carinthia,  Stiria,  Switzerland,  Hungary,  &c 
The  varieties  presenting  lamellar  compositions  are  fbund 
in  Greenland,  common  Garnet  in  large  quantities  at  Biei. 
tenbrunn,  Berggiesshiibel,  Geyer,  and  other  places  in 
Saxony,  at  Drammen  and  Arendal  in  Norway,  Fahlun, 
Longbanshyttan,  Ac  in  Sweden,  at  Orawitza  in  the  Ban- 
nat,  at  Bobschau  and  Rezbanya  in  Hungary,  at  Saldenho- 
fen  in  Stiria,  in  Siberia,  and  many  other  places.  Colopho- 
nite is  known  from  Arendal,  Allochroite  from  Ihrammen, 
and  curious  varieties  of  the  latter  of  yellowish-white  and 
grass-green  colours  also  from  the  valley  of  Zem  in  Salz- 
burg. The  transparent  crystals  of  precious  garnet,  called 
Altnandiney  are  chiefly  brought  from  Ceylon  and  Pegu, 
where  they  occur  in  the  sand  of  rivers.  A  fine  variety  ap- 
proaching in  colour  to  Pyrope>  is  found  at  £Ue  in  Fife- 
shire. 

6.  Transparent  varieties  of  dodecahedral  Garnet  are  used 
as  gems,  but  are  not  highly  prized.    Among  these,  how* 
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ever»  Fjrrope  is  prefened  to  the  rest,  if  pure  end 
denble  magDitude.  Common  Garnet  is  useful  as  a  flux  of 
iron-ores,  and  is  in  some  countries  called  Green  Iron-stone^ 
^  From  the  species  of  dodecahedral  Ganiet  two  sub- 
stances are  distinguished  hy  Haut,  which  maybe  here 
shortij  noticed* 

L  Ajfhme* 
Havt.  Trait^  8de  Ed.  T.  II.  p.  538. 

Form  tessular.  Combinations  obsenred,  1.  H.  D.  Fig. 
151,  the  frees  of  the  hexahedron  small ;  2.  D.  Ct.  Fig.  164. 
Cleavage,  traces  of  the  hexahedron.  Fracture  uneTen. 
Surfiice  of  the  dodecahedroos  streaked  parallel  to  the  edges 
of  combination  with  the  hexahedron,  which,  however,  is 
not  the  case  in  the  deavable  varieties.  Lustre  vitreous, 
inclining  to  resinous ;  high  degrees  upon  fiices  of  ciTStal- 
lisation,  low  degrees  in  the  fiacture.  Colour  brown,  some- 
times yellowish.  Streak  white.  Translucent  on  the  edgn 
...  opake.  Brittle.  Hardness  »  7*0  ...  7*6  (it  scratches 
rhombohedral  Quartz).  Sp.  Gr. ««  3*444,  Haut.  It  has 
also  been  found  massive. 
Ai^rding  to  Laugixb,  Aplome  consists  of 

Silica  40'0. 

Alumina  20*0. 

lime  16*6. 

Oxide  of  Manganese    2*0. 

Ferriferous  Silica         2*0. 
There  was  a  loss  of  7*0.    Before  the  blowpipe  it  melts  into 
a  black  globule.    The  localities  are,  the  banks  of  the  river 
I^ena  in  Siberia,  Schwarzenbeig  in  Saxonv  and  Bohemia. 
Small  brilliant,  deavajtle  OTstals  are  found  in  England* 

ii.  Mstoniti*     ^ 

Dodecahedral  Garnet,  subsp.  8th.  Jak.  Sjst  VoL  I.  p. 
162.  Prismatic  Garnet  or  Cinnamon-Stooe.  Bfan.  pu 
328.  Cinnamon-Stone.  Phill.  p,  32.  Kaneelstein. 
Wzftir.  Hofim.  H.  B.  I.  6.  417*     Idokras.  Hausx. 
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II.  S.  692.  HessoniL  Leovh.  8.  433.  Kaneelstem. 
Hauy.  TabL  comp.  p.  62.  fissonite.  Tiait^,  2de  £d. 
T.  IL  p.  541. 

The  forms  are  said  by  Haut  to  be  prismatic,  and 
traces  of  cleavage  parallel  to  a  prism  of  1(^2^  40'.  It  is 
generallj  found  in  grains.  Fracture  imperfect  and  small 
conchoidal,  uneren.  Surfiice  uneven  and  gibbous.  Lustre 
vitreous,  inclining  to  resinous.  Colour  intermediate  be- 
tween hjacinth-red  and  orange-yellow.  Streak  whitei 
Transparent ...  translucent.  Hardness  s  7*0  ...  7'5.  Sp. 
Or.  SB  3-636.  It  also  occurs  massive,  presenting  granular 
composition. 

It  will  depend  upon  the  investigations  of  the  r^i^lar 
forms  of  cinnamon-stone,  whether  or  not  it  is  to  be  consi*. 
dered  as  a  species  of  its  own.  If  these  belong  to  the  pris- 
matic system,  as  is  indicated  b?  Haut,  no  doubt  can  elist 
in  regard  to  the  propriety  of  his  erecting  it  into  a  particu< 
lar  species.  But  the  close  agreement  of  ail  its  propertied 
with  those  of  dodecahedral  Garnet,  and  the  tessular  forms 
inferred  from  the  optical  observations  of  M.  Bfot  and  Dr 
Brewster,  which  are  not  contradicted  by  Haijt,  who 
quotes  simple  refraction  among  the  characters,  render  it  ex- 
tremely probable,  that  it  is  a  variety  of  dodecahedral  Garnet. 
Cinnamon-stone  consists,  according  to  Klapeotb,  of 

Sib'ca  38-80. 

Alumina  21-20. 

Lime  31-25.  * 

Oxide  of  Iron  6-50. 
It  does  not  at  first  assume  a  darker  colour  before  the  blowpipe 
but  melts  easily  into  a  brownish-black  globule.  It  occurs  in 
the  sand  of  rivers  and  in  primitive  roAa  with  prismatic 
Augite-spar  in  Ceylon.  It  is  finmd  massive  at  Kincardine 
in  Kosfrdldre.  But  H  is  difficult  to  quote  localities,  as  the 
tarieties  can  be  baldly  distinguished  ftom  others  of  dode- 
cahedral Garnet  It  is  used  as  a  gem,  which  fetches  a  good 
price,  if  hiTge,  well  coloured  and  transparent,  and  goes  ge« 
neraDy  by  the  iMune  ct  Byaciitth, 
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5.    PRI9MAT0I0AL  OARNET. 

Prismatic  Ckrnet  or  Grenatite.  J  ait.  Srst  VoL  I.  p.  108. 
Prismatoidal  Garnet  or  Grenatite.  Man.  p.  229.  Stau-> 
rolite.  Grenatite.  Frill,  p.  82.  StauroUth.  Weut. 
HofPm.  H.  B.  I.  S.  615.  SUurolith.  Haush.  II.  S. 
629.  Staiirolith.  L«Oxh.  S.  424.  SUurotide^  Haut. 
Traits,  T.  III.  p.  93.  TabL  comp.  p.  43.  Trait^  2de 
£d.  T.  II.  p.  333. 

FuDdamental  form.  Scalene  four-sided  pyramid. 
P  =  104^  i&j  99"  aS',  12S*»  83'.  VoL  I.  Fig.  9. 
Hauy. 

a  t  b  :  c  ss  1  :  V  0*6625  :  «/  0-5. 

Simple  forms.  P  — c»  (P);  Pr  (r)  =  70**  82^; 
(Pr  +  od)'  (Jf )  =  129«  Sr ;  f  r  +  c»  (o). 

Char,  of  Comb.  Prismatic. 

Combinations.  1.  P— oo.  (Pr+oo)'.  Sebes,  Tran- 
sylvania. 
2.  P  —  00.     (Pr  +  oo)*.    Pr  +  oo.    Spwn. 
8.  P  — 00.   Pr.    (Pr  +  Qo)'.   f r  +  oo.   Fig.  12. 
St  Gotbard. 

Cleavage,  Pr  +  oo  perfect,  but  interrupted,  traces 
of  (Pr  +  oo)'.  Fracture  conchoidal,  uneven. 
Surface,  P  —  oo  sometimes  very  rough  and  cor- 
roded, hollowed  out  in  the  centre.  The  rest  of 
the  faces  generally  of  the  same  quality,  either 
rough  or  smooth. 

Lustre  vitreous,  inclining  to  resinous.  Colour  red- 
dish-brown, or  brownish-red,  very  dark.  Streak 
white.  Translucent,  frequently  only  on  the  edges. 

Hardness  =  70  ...  75.  Sp.  Gr.  =  8-724, crystals 
from  St  Gothard;  that  of  the  common  twin- 
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crystals  from  Spain,  the  substance  of  which  is 
less  homogeneous,  is  between  S'S  and  8*4. 
Compound  Varieties.  Twin-crystals.  1.  Face 
of  composition  parallel,  axis  of  revolution  perpen- 
dicular to  a  face  of  |  l^r  =  90^;  2.  Face  of  com- 
position parallel,  axis  of  revolution  perpendicular 
to  a  face  of  P.  The  individuals  in  both  cases  are 
continued  beyond  the  face  of  composition,  and  pro- 
duce cruciform  groupes,  the  crystals  crossing  each 
other  in  the  first  case  at  right  angles,  in  the  second 
at  angles  of  60''  and  12(r.  By  the  addition  of  a 
third  individual  to  the  latter,  groupes  resembling 
stars,  with  six  radii  are  forms.  There  are  examples 
of  composition,  parallel  to  both  kinds  of  faces  at  once* 

OBSSSVATIOKS. 

1.  Aocording  to  an  analjsia  bj  YAuatJELiir,  of  the  ▼«« 
rietj  from  Brittaaj,  and  another  by  Klafaoth,  of  the 
variety  from  St  Gothard,  prismatoldal  Garnet  consists  of 


SUica 

33-00 

37-60. 

Alumina 

4400 

41*00. 

Time 

3-84 

0-oe. 

Magnesia 

0-00 

0-50. 

Oxide  of  Iron 

1300 

18'2& 

Oxide  of  Maninui 

ese     1*00 

0*50. 

It  assumes  a  dark  colour  before  the  blowpipe,  but  dees  not 
melt. 

2.  This  species  occurs  in  imbedded  crystals  ia  primitiFS 
rocks,  particularly  in  mica-slate,  in  simple  and  compound 
crystals,  accompanied  by  prismatic  Disthene-spar,  dodeca- 
hedral  Garnet,  &c 

3.  Simple  crystals  occur  in  St  Gothard  in  Switzerland, 
and.  the  Grelner  Mountain  in  Zillerthal  ia  the  Tyrd,  some- 
times curiously  aggregated   with   crystals  of  prismatic 
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BisUMBe-apftTy  into  m  coDtinuous  mass  with  panllel  axes. 
Mr  Rose  first  observed  that  the  perfect  planes  of  clear, 
age  of  the  two  crystals  always  coincide.  Less  perfect 
are  the  varieties  from  Sebes  in  Transjlvania.  Twin-crys- 
tals occur  at  St  Jago  de  Compostella  in  Spain,  and  Oporto 
in  PortugaL  There  occur  likewise  several  varieties  in 
France,  in  Aberdeendire,  and  several  of  the  isles  in  Scot- 
land ;  in  Brazil;  and  near  Philadelphia  in  North  America. 


GcMUs  XII.    ZIHCON. 

1.   PYSAMIBAL  ZIBCOK. 

P^midal  Zircon.  Jah.  Syst  VoL  I.  p.  29.  Man.  p.  2S0l 
Zircon.  Phtll.  p.  99.  Zirkon.  Hiazinth.  Werk. 
Hoffm.  H.  B.  I.  S.  396.  407-  Zirkon.  Havsm.  II. 
S.  618.  Zirkon.  Leokh.  S.  39).  Zircon.  Hauv. 
Traits,  T.  II.  p.  466.  TabL  comp.  p.  8&  Traitc^ 
2de  £d.  T.  II.  p.  291. 

Fundannental  form.     Isosceles  four-sided  pyramid. 
P  =  128»  ly,  84*  2(y.  Vol.  I.  Fig.  8.  R.  G. 

a  B  V  0-8204. 

Simple  forms.    P  —  oo  ;    P  —  1  (0  =  135"  IC, 
66« IT ;  P (F), Expailly, France ;  P  +  2=108« 

P  +  00(0;  [P  +  cx)]  (8)  ;   (P)'  (x)  =  182^  48', 

i4r  8',  ixr^nTi  (py  (y);  (py  {zy 

Char,  of  Comb.     Pyramidal. 
Cottibinations.    1.  P.    P  -f  oo.    St  Grothard,  Swit. 
zerland. 
«.  P.  [P  +  oo].  Sim.  Fig.  97.  Ceylon. 
8.  P.  (P)'.  P  +  00.  [P  +  od].  Ohlapian. 
4.  P.    (P)».    vv^  P  +  8.    P  +  00.    [P  +  00]. 
Vol.  1.  Fig.  68.     Fretleriksvarn,  Norway. 
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6.  P  —  !•   P.  (P)'-   (P)*.   P  +  00.  [P  +  cz)]. 
Sauaipe,  Carinthia. 

6.  p  —  1.  P.  (P)'.  (P)*.   (Py.   p  +  00. 

[P  +  oo].     Fig.  99.  Saualpe. 

Irregular  forms,  grains. 

Cleavage,  P  and  P  +  oo ;  the  latter  more  distinct, 
but  none  of  them  of  high  degrees  of  perfection. 
Fracture  conchoidal,  uneven.  Surface ;  P  •—  oo 
very  rough ;  P  —  1  also  rough,  though  less  so 
than  P  —  00 ;  [P  +  oo]  often  both  rough  and 
uneven.  The  other  faces  are  nearly  all  alike  in 
respect  to  their  phyncal  qualities,  often  particu- 
larly smooth  and  shining;  the  grains  and 
pebbles  are  uneven  and  often  rough,  but  some- 
times also  very  smooth. 

Lustre,  more  or  less  perfectly  adamantine.  Colour 
red,  brown,  yellow,  grey,  green,  white;  with 
the  exception  of  some  red  tints,  none  of  them 
are  bright.  Streak  white.  Transparent ...  trans- 
lucent, sometimes  but  faintly. 

Hardness  =  7-6.  Sp.  Gr.  =  4'505,  of  a  crystal- 
lised variety  from  the  Saualpe,  Carinthia.    . 

0BSERVATI0K8. 

1.  The  reason  why  Hjacinth  and  Ziicon  have  so  long 
been  separated  from  each  other  as  distinct  species,  we  find 
in  the  circumstance,  that  the  specific  gravity  of  Essonite 
(p.  3G4.),  to  which  the  name  of  Hyacinth  likewise  had  been 
applied,  was  supposed  to  refer  to  those  varieties  of  pyra- 
midal Zircon,  which  possess  the  same  colour,  while  the 
specific  gravity  of  the  rest  was  known,  and  constituted  one 
of  the  characters  of  the  species  Zircon.    But  even  after 
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this  error  had  been  ducoTered,  several  mineralogbtB  jet 
continued  to  divide  those  varieties,  and  grounded  the  dif- 
ferences upon  forms  of  crystallisation,  colour,  &c  all  of 
which  can  be  of  no  avail,  if  we  rightly  consider  the  species 
in  Minendogj.  Hyacinth  possesses  the  brightest  colours, 
least  inclining  to  grey,  and  such  combinations,  in  which 
the  regular  four-sided  prism,  in  combination  with  the 
fundamental  pyramid,  is  in  a  diagonal  position,  as  in  Fig. 
97m  either  alone,  or  at  least  presents  broader  ftces  than 
the  other  prism,  in  parallel  position  with  P,  and  which 
replaces  the  lateral  edges  of  the  pyramid,  and  of  the 
other  prism.  Both,  crystals  and  grains  of  Hyacinth 
are  smooth  and  shining,  those  of  Zircon  are  frequently 
rough.  Zircon  besides  possesses  tints  of  colour,  that  in- 
cline much  more  to  grey.  The  differences  in  cleavage, 
supposed  to  take  place  between  the  two  varieties,  do 
not  exist,  at  least  they  are  not  greater  than  we  are  ac- 
customed to  find  them  in  other  species.  Hence  it  is  evi- 
dent that  ail  the  varieties  must  be  necessarily  included 
within  one  and  the  same  species,  which  then  appears  as 
one  of  the  most  remarkable  in  the  whole  mineral  kingdom. 
2.  Zircon  and  Hyacinth  consist,    according  to  Klap- 

ROTH,  of 

Zirconia  69*00  70*00. 

Silica  26-50  25*00. 

Oxide  of  Iron    0*50  5*00. 

Before  the  blowpipe  it  loses  its  colour,  but  does  not  melt. 
5.  The  varieties  of  this  species  have  always  been  found 
in  imbedded  crystals  in  mountain  masses,  or  in  beds  includ- 
ed in  them.  They  seldom  form  small  masses,  consisting 
of  several  crystals.  From  these  repositories  it  is  washed 
into  the  sand  of  rivers,  where  it  is  not  unfrequently  met  with. 
4.  In  the  Saualpe  in  Carinthia,  pyramidal  Zircon  occurs 
in  a  bed  of  Albite  and  of  prismatoidal  Augite-spar,  called 
Zoisite,  in  gneiss ;  the  varieties  from  New  Jersey  and  other 
localities  in  North  America,  from  Greenland,  from  Ceylonj 
&c.  occur  likewise  in  gneiss  or  in  talcos^  rocks ;  those  from 
Frederiksvam  In  Norway,  in  zircon-syenite.    Near  Puy 
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in  France  it  occurs  in  amjgdaloid.  In  CejloOf  in  Wxance^ 
at  Billn  in  Bohemia,  at  Ohlapian  in  XranajlTania,  &c« 
pyramidal  Zircon  occurs  in  the  sand  of  rirers ;  it  is  com« 
mouly  found  with  the  native  Flatina.  Among  the  residue 
from  the  gold  stream  works  in  Xransylrania,  they  are  fre- 
quently of  a  white  colour ;  but  there  are  liicewise  bright 
hyacinth^red  ones  of  the  elegant  form  (P)*.  [P  +  o»],  the 
eight-sided  pyramid  not  being  modified  by  any  &ces  conti-* 
guous  to  its  apices.  Similar  varieties  are  found  among  the 
Scorzoy  or  arenaceous  Epidote  (prismatoidal  Augite-spar) 
from  Musica  on  the  Aranyos  in  the  same  country.  They 
are  very  small. 

6.  Pyramidal  Zircon  is  used  as  a  gem,  but  of  no  hi^ 
value.  Several  varieties  firom  Ceylon  used  formerly  to 
be  called  Jargon  de  Ceylon^  and  sold  as  an  in&rior  kind  of 
diamonds,  on  which  account  they  were  denominated  Jar« 
goon  of  diamond. 

GxNusXlII.    GADOLINIT£< 

1.    PBISMATIC  GADOLIKITE. 

Prismatic  Gadolinite.  Jam.  Syst.  Vol.  I.  p.  170.  Man* 
p.  231.  Gadolinite.  Phill.  p.  105.  Gadolinit. 
Webk.  Hoffm.  H.  B.  III.  2.  S.  30a  Gadolinite 
Hausx.  II.  S.  00&  Gadolinit.  Ledith.  S.  600. 
Gadolinite.  Hauy.  Traits,  T.  III.  p.  141.  XabL 
comp.  p.  47.    Traits,  2de  Ed.  T.  II.  p.  440. 

Fundamental  form.  Scalene  four-sided  pyramid* 
P  =  15©*  66',  111«  &,  7y  44'.  IneUnation  of 
the  axis  =  0.     Vol.  I.  Fig.  41.    Hauy. 

a:b:c:d8sls4:/^2:0. 

Simple  forms,  y  (0  =  ^BG"  Bff;  (ft-  +  oo)* 
(if)  =  109«  28^;  (P  +  00)*  (w)  =  7(y>  Sa'; 
?W  =  64o4^;  fr  +  (»(r). 
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Char,  of  Comb.    Hemi-prismatic. 

tip  p 
Combination,  l.y  — .  (f r+  oo)'.  (f  +  oo)*,  jpr+  q». 

Cleavage,  so  imperfect,  that  its  direction  has  not 
been  ascertained.     Fracture  conchoidal. 

Lustre  vitreous,  inclining  to  reainous.  Colour 
greenish-black,  very  dark.  Streak  greenish-grey. 
Translucent  on  the  edges,  almost  opake. 

Hardness  =  6-6  ...  7-0.     Sp.  Gr.  =  4-288. 

Compound  Varieties.  Masdve:  composition 
impalpable,  fracture  conchoidal. 

OBSERVATIOVS. 

1.  The  above  mentioned  fonns  are  given  on  the  autho- 
rity of  Haut,  but,  according  to  his  own  statement,  they 
are  only  approximations.* 

2.  According  to  Bekzelius,  prismatic  Gadolinite  con-> 
mats  of 

Yttria  45-00. 

Protoxide  of  Iron       1 1  -43. 

Protoxide  of  Cerium  17*92. 

Silica  25-80. 

.Before  the  blowpipe  it  decrepitates,  if  it  has  not  been 
heated  with  the  necessary  precaution ;  and  does  not  melt, 
except  in  very  small  splinters.  If  heated  with  precaution 
upon  charcoal,  it  incandesces  at  once,  and  its  colour  be^ 
conies  paler.  In  nitrie  add  it  loses  its  colour,  and  is  con- 
verted into  a  jelly. 
« 

*  Mr  Phillips  describes  an  oblique  rhombic  prism  of  1 15% 
fl^  terminal  plane  of  whidi  is  inclined  to  the  obtuse  edge  at 
an  angle  of  98*.  It  is  combined  with  a  horizontal  prism  of 
120'*  in  the  direction  of  the  short  diagonal  of  the  oblique  prism, 
and  two  &ces  of  a  pyramid  to  which  the  horizontal  prism  be* 
longs,  meeting  at  an  angle  of  120'' ;  they  replace  the  obtuse 
ed^  of  combuiation  in  the  oblique  prism*  H* 
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8.  Pxismatic  Gadolinite  ocoun  in  gneiss  and  gruiite»  in 
repositories  that  have  been  considered  as  beds  and  as  v&na* 
It  is  chiefly  accompanied  by  prismatic  Feld-spar  and  Al- 
bite,  rhombohedral  Quartz,  &c.  Its  localities  are  Ytterbj 
near  Stockholm,  and  Finbo  and  Broddbo  near  Fahlun  in 
Sweden.    It  is  likewise  found  in  Gzeenland. 


OftDEBVIIL    ORE. 

GiKusI.    TITANIUM-ORE. 

1.   PBISMATIC  TITANIUM-OBS. 

Prismatic  Titanium-Ore  or  Sphene.  Jam.  Sjst  VoL  III. 
p.  121.  Man.  p.  232.  Sphene.  Pbil'l.  p.  262.  Braun- 
Menakerz.  Gelb-Menakerz.  Ween.  Hofim.  H.  B. 
IV.  1.  S.  260.  263.  Sphen.  Hausm.  II.  S.  613.  Ti- 
tanit.  Leonh.  S.  696.  Sph^e.  Titane  silic^-cal- 
caire.  Haut.  Traits,  T.  III.  p.  114.  T.  IV.  p.  307. 
Titane  nlic^o-calcaire.  TabL  comp.  p.  116.  Titane  ad- 
car^o-siliceux.  Traits,  2de  £d.  T.  IV.  p.  353. 
G.  Rose.  De  Sphenis  atque  Titamtae  systemate  6ry8- 
tallino.  BeroL  1820. 

Fundamental  fonn«     Scalene  four-sided  pyramid.^ 

P  =  {JJgl  ^},  89«  46',  18P  8'.     Indiniition 

cxf  tbe  axis  =  8^  18'  in  the  plane  of  the  short  dia- 
gonal.    Vol.  L  Fig.  41.  Rose. 

a  :  b  :  c  :  d  a  6*86  :  4*05  t  4*97  :  1« 

Simple  forms.  P  —  qd  (r) ;  -  (r)  =  118^  87' ; 
—  ilLri?  (7)  ==183^48';  — (^^-!(0  =  a7« 
4&;  (Pr  +  qd)'  (n)  =  186^  8^;  0^  —  ^)^  f^) 
=  165"  «5';  —  ^ZI^L  (ilf)  =  76°  1'; 
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(P  +  Q6)*  (d)  =  167»  y ;  (Pr  +  oo)»  (u)  =  79° 

=  16" SC;  fr— 1  (<)  =  110»61';  Pr  +  oo  (y). 
Char,  of  Comb.  Hemi-piismatic.     Indlnation  of 
r  —  00  on  Pr  +  OB  =  98»  18'. 

Combinations.     1.  — .  -— — •   (Fr -k-  oo)'.    Sim. 
Fig.  1.  Arendal,  Norway. 

2  2  2  2 

8.  £5.    Z.  —  ^  (Pr+  Qo)'.  Fig.47.Arendal. 

it  %  ft 

^Pr  Pr  Pr+1  |P  — » 

^^^~^^^  Pr  +  00.  St Golhard, Switzerland. 

Cleayage;   sometimes  disdnct  in  the  direction  of 

-- ;  less  distinct  in  that  of  —  and  —  - — ^ — 
Fracture  imperfect  conchoidd,  uneven.  Surface, 
-—  and  —  - — - —  almost  always  faintly  streak- 
ed parallel  to  the  edges  of  combination  with 
Z..;  —  LJ-  at  the  same  time  parallel  to  those 
with  Pr  —  1,  with  (Pr  +  00)',  and  with  its  own 
edges ;    — «  — - —  is  often  rounded,  sometimes 

Pr 

also  —  •— •    The  remaining  faces  are  smooth, 

and  often  possess  high  degrees  of  lustre. 
Lustre  adamantine,  sometimes  inclining  to  resinous. 
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Colour  brown,  yellow,  grey,  green ;  they  are 
not  lively,  some  pistachio-green  ones  excepted. 
Streak  white.  Transparent  •••  translucent  on 
the  edges. 
Hardness  =  60...  55.  Sp.  Gr.  =  8-468,  of  a 
massive  yellowish-grey  variety  from  Norway. 

Compound   Varieties.     Twin-crystals:    faces  of 
composition  parallel,  axis  of  revolution  perpendicu- 

lar  to  — -  — ;  sometimes  the  individuals  are  conti- 

2 

nued  beyond  the  face  of  composition.  Massive  : 
Gpmposition  granular  or  lamellar ;  the  first  are  very 
strongly  connected. 

0B8EBVATIOKS. 

1.  The  preceding  regular  &nn8  are  given  entirely  on  the 
authority  of  Mr  6.  Ross.  Most  of  the  forms  depend  upon 
the  poraUelisin  and  situation  of  some  of  their  edges  of  com- 
bination, yet  some  doubt  still  remains  in  regard  to  the  best 
position  to  be  chosen  for  the  crystals  of  the  species,  which 
may  be  probably  brought  to  a  stiU  higher  degree  of  simplicity. 
The  two  species  of  the  Wernerian  system,  the  Brown  and  the 
YeUtnv  Menachine-ore^  or  Titamte  and  Sphene,  di£fer  chiefly 
in  their  colours,  and  the  d^rees  of  transparency  connected 
with  them.  The  first  is  brown,  and  almost  entirely  opake, 
while  the  last  is  of  various  pale  brown,  yellow,  green,  and 
grey  colours,  and  at  least  translucent.  These  two  species, 
like  Hyadnth  and  Zircon,  or  Beryl  and  £merald,  are  frag- 
ments of  the  intimately  connected  series  of  varieties  which 
together  form  the  natural-historical  species  of  prismatic 
Titanium-ore. 

2.  The  varieties  of  the  present  species  consist  of 
Lime  33-00  32-20. 
Oxide  of  Titanium      33-00  33*30. 
Silica                            35-00  2800. 

Oxide  of  Manganese  a  trace.  KLAraoTH.    0-00.  Cosdub. 
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Before  the  blowpipe  the  yellow  yarieties  do  not  change 
their  colour ;  all  the  rest  become  jellow.  Thej  intumesce 
a  little,  and  melt  on  the  edges  into  a  dark-coloured  enameL 
Thej  are  soluble  in  heated  nitric  acid,  and  leave  a  siliceous 
residue. 

3.  Prismatic  TLtaniunM>re  occurs  in  small  nodules  or 
crystals  imbedded  la  gneiss,  and  beds  of  syenite  and  other 
trap«rocks,  belonging  to  them,  or  also  to  more  recent  classes 
of  mountains.  It  is  met  with  in  metalliferous  beds  with 
ores  of  iron,  several  species  of  Augite-spar  and  Feld-spar, 
Ac.,  and  likewise  in  those  veins  which  traverse  primitive 
rocks,  and  which  are  considered  as  the  most  ancient  produc- 
tions of  that  kind,  as  they  consbt  of  the  same  species  as 
these  rocks  themselves. 

4.  Prismatic  Titanium-ore  occurs  in  several  districts 
of  the  Saualpe  in  Carinthia,  imbedded  in  coarse-grain* 
ed  gneiss.  At  Ha&erzell  in  the  district  of  Passau  it 
oocuTB  in  a  bed  in  gneiss,  consisting  almost  entirely  of 
Augite-spars  and  Feld-spars,  at  Windisch-Kappel  in  Ca* 
zinthia,  and  near  Dresden  in  Saxony,  in  similarly  com- 
pound rocks  of  a  newer  date.  In  beds  of  iron-ore  it  occurs 
particularly  at  Arendal  in  Norway ;  in  veins  at  St  Gothard 
in  Switzerland,  in  the  Felberthal  in  Salzbuig,  and  in  many 
other  places  in  the  Alps.  It  is  found,  besides,  in  many 
countries,  as  almost  every  syenite  contains  snuiU  crystals 
of  it  i  for  instance,  the  variety  from  Strontian  and  other 
places  in  Scotland. 


2.   PEAITOMOUS  TITA17IUH-OBE. 

Prismato-Pyramidal  TitaniumlOre.  Jam.  Syst  VoL  III. 
p.  128.  Man.  p.  234.  Titanite.  Nigrine.  Phill.  p.  258. 
859.  RutiL  Nigrin.  Werv.  HoflPm.  H.  B.  IV.  1. 
S.  252.  Syst.  p.  26.  Eisentitan  ?  RutiL  Haush.  I. 
&  318.  319.  RutiL  Leoxh.  S.  147-  Titane  ozyd^ 
Hauy.  Traits,  T.  IV.  p.  296.  TabL  comp.  p.  116. 
Traits,  fde  Ed.  T.  IV.  p.  333. 
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Fundamental  form.  Isosceles  four-sided  pyramid. 
P  =  lir  2',  95*>  18'.    Vol.  I.  Fig.  8.    Hauy. 

Simple  forms.  P  —  1  =  128*»  41',  6T  68' ;  P  (c) ; 
P  +  QD  (0;  [P  +  00]  (M)v  (P  +  a)»  (A) 
=  126^  5^  ir,  143''  r  48". 

Char,  of  Comb.  Pyramidal. 

Combinations.     1.  P.  (P  +  oo)'.     Grisons. 
8.  P.  P  +  00.  [P  +  ooj.  Sim.  Fig.  101.  Teinach, 

Stiria. 
8.  P  —  1.   P.   P  +  QD.   [P  +  oo].     Sim.  Fig. 
101.     Sauaipe,  Carinthia. 

Cleavage,  P  +  oo  and  [P  +  oo],  perfect,  but  very 
much  interrupted.  Fracture  conchoidal,  uneven. 
Surface,  P  and  P  .—  1,  either  smooth  or  rough, 
but  both  of  the  same  physical  quality  :  the  prisms 
vertically  streaked. 

Xiustre  metallic  adamantine.  Colour  reddish-brown, 
passing  into  red,  sometimes  yellowish.  Streak 
very  pale  brown.  Translucent  ...  opake,  some- 
times in  a  strong  light  transparent. 

Hardness  =  6-0  ...  6*5.  Sp.  Gr.  =  4-249,  the 
dark  coloured  variety  from  Ohiapian. 

Compound  Varieties.  Twin  crystals  very  fre- 
quent, axis  of  revolution  perpendicular,  face  of 
composition  parallel  to  a  face  of  P  —  1.  The 
composition  produces  geniculated  groupes,  and  is 
often  repeated  in  several  geniculations.  Thin  and 
tong  individuals  produce  after  this  law  a  reticu- 
lated composition.    Massive :  composition  granular, 
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the  individuals  being  of  various  sizes  and  strongljr 
connected. 

OBSEHVATIOXB. 

1.  If  pure,  it  18  entirely  composed  of  oxide  of  titanium, 

T,  containing,  according  to  Mr  H.  Rose,  66*05  of  metal, 
and  33*95  of  oxygen.  By  itself  it  is  infusible  before  the 
blowpipe,  but  gives  with  borax  in  the  reducing  flame  a  yel- 
low glass,  which  assumes  an  amethyst  colour  when  fiuther 
reduced. 

2.  It  occurs  generally  in  imbedded  crystals,  either  in 
the  masses  of  rhombohedral  Quartz  engaged  in  gneiss, 
mica-slate,  and  other  rocks,  or  in  beds,  consisting  of  rhom- 
bohedral Quartz,  dodecahedral  Giamet,  several  species  of 
Augite-spar,  &c  It  is  sometimes  found  massive  in  metal- 
liferous beds.  It  is  iiJcewise  a  production  of  ancient  reins, 
and  often  inclosed  in  transparent  crystals  of  rhombohedral 
Quartz.  It  occurs  in  the  shape  of  pebbles  in  some  gold 
stream  works. 

3.  Imbedded  crystals  in  Quartz  have  been  found  at  Ro* 
senau  in  Hungary,  Teinach  on  the  Bacher  in  Stiria,  and 
various  localities  along  the  chain  of  the  Alps,  also  at  Cri- 
anlarich  in  Perthshire,  and  other  places  in  Scotland,  &c 
Very  perfect  crystals  occur  in  the  Saualpe,  and  in  the 
neighbourhood  of  Windisch-Kappel  in  Carinthia ;  massive 
varieties  in  the  metalliferous  beds  of  Arendal  in  Norway. 
Switzerland  and  Savoy  include  many  localities  where  it 
occurs  in  veins,  sometimes  in  reticulated  shapes.  Peb- 
bles have  been  found  at  Ohlapian  in  Transylvania,  and 
called  Nigrine  on  account  of  their  dark  colour.  At  St 
Yrieix  in  France  and  in  the  province  of  Guadalaxara  in 
Spain,  the  well  known  twin-crystals  occur,  often  of  very 
considerable  dimensions.  St  Gothard  is  the  locality  of 
some  finely  crystallized  varieties,  associated  with  rhombo- 
hedral Iron-ore.  The  present  species  occurs  in  greater  or 
smaller  quantities  in  many  countries,  as  in  Germany,  Bo- 
heima,  Salzburg,  Piedmont,  Siberia,  America,  &^    Beau- 
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tifiil  vaiieties  of  it,  engaged  in  transparent  Quartz,  have 
been  brought  finom  BraziL 

4.  The  oxide  of  Titanium  has  been  used  in  painting  upon 
poicelain. 

3.    PYRAMIDAL  TITAKIUM-OBE* 

Pjramidal  Titanium-Ore  or  Octahedrite.  Jam.  Syst. 
Vol  III.  p.  137.  Man.  p.  235.  Anatase.  Octahedrite. 
Phill.  p.  267.  Oktaedrit  Wern.  Hoffm.  H.  B.  IV. 
S.  249.  Anatas.  Hausm.  I.  S.  322.  Anatas.  Leokh. 
S.  145.  Anatase.  Haut.  Traits,  T.  III.  p.  129. 
Titane  anatase.  TabL  comp.  p.  116.  Trait^,  2de  £d. 
T.  IV.  p.  344. 

Fundamental  form.  Isosceles  four-sided  pyramid. 
F  =  9T  66',  126°  29f.    Vol.  I.  Fig.  8.  R.  G. 

a  a  V  6-240. 

Simpleforms.     P  — oo  (o);  |  P  —  4  (r)  =  l*** 

6(y,  SS^e^;  P—1  =104^3',  120«  SB';  P  (P) 
Dauphiny  ;  P  +  1  (g)  =  94°  16',  148°  28'; 
P+oo;  (JP  — 7)*?  (s). 

Char,  of  Comb.  Pyramidal. 

Combinations.     1.  P  —  oo.     P.     Sim.  Fig.  92. 
2.  I  P  —  4.     P.     Sim.  Fig.  106. 
a  P— QD.     P  — 1.     P.     P+  1. 
4.  P— 00.     |.P— 4.  (jP  —  iy.  P.  P  +  1. 
Fig.  100.     All  of  them  from  Dauphiny. 

Cleavage,  P  -—  oo  and  P,  both  perfect  Fracture 
conchoidal,  scarcely  observable.  Surface  smooth 
and  shining,  P+oo  and  sometimes  also  P,  ho- 
rizontally streaked. 

Lustre  metallic  adamantine.  Colour,  various  shades 
of  brown,  more  or  less  dark,  also  indigo-blue. 
Streak  white.     Semi-transparent  ...  translucent* 
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Haitlness  =  5-5  ...  6-0.    Sp.  6r.  =  8*826. 

OBSERVATIONS. 

1.  The  present  species  conasts  of  oxide  of  titanium,  like 
the  preceding  one,  but  it  is  purer  itself^  and  also  the  colours 
of  the  fluxes,  as  obtained  bj  the  action  of  the  blowpipe,  are 
purer. 

2.  The  only  mode  of  occurrence  of  pyramidal  Titanium- 
ore  in  nature  is  in  narrow  irregular  veins,  consisting  of  those 
species  which  constitute  the  rocks  themselves,  and  it  is  ac- 
companied by  Albite,  rhombohedral  Quartz,  several  species 
of  Talc-mica  and  Augite-spar,  prismatic  Axinite,  and  Crich- 
tonite.  Its  chief  localities  are  Bourg  d'Oisans  in  Dauphiny 
and  Switzerland ;  but  it  has  been  found  also  in  Cornwall, 
in  Norway,  in  Spain,  and  Brazil. 

Gntva  II,    ZINC-ORE. 

Bed  Zinc  or  Bed  Oxide  of  Zinc.  Jam.  Syst.  Vol.  III. 
p.  447.  Prismatic  Zinc-Ore.  Man.  p.  236.  Bed  Oxide 
of  Zinc.  Phil L.  p.  353.  Zinkoxyd.  Leovh.  S.  312. 
Zinc  oxid^  ferrif ^re  lamellaire  brun  rougefttie.  Haut. 
Traits,  2de  £d.  T.  lY.  p.  179. 

Fundamental  form.  Scalene  four-sided  pyramid. 
Vol.  I.  Fig.  a 

Cleavage,  P  +  qd  =:  125^  (about),  distinct ;  less 
distinct,  f  r+  Qoahd  Pr+  00,  traces  of  (Pr+  od)*. 
Fracture  conchoidal. 

Lustre  adamantine.  Colour  red,  inclining  to  yel- 
low. Streak  orange-yellow.  Translucent  on  the 
edges. 


•  According  to  Messrs  Breithaupt  and  Phillips,  tbia 
angle  ia  »  120%  and  the  prism  in  combination  with  ^r  +  o»  a 
regular  one.    H. 
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Brittle.    Hardness  =  40...  4*5.    Sp.  6r.  =  5*432. 

Compound  V(irieties.     Massive:  composidbn  gra- 
nular, individuals  stronglj  connected. 

OB8ERVATIOK8. 

1.  According  to  an  analysis  hj  Bruce,  and  another  bj 
Berthier,  the  prismatic  Zinc-ore  consists  of 

Oxide  of  Zinc  92*00  88<00. 

Oxide  of  Iron  and  Manganese  8*00  12<00. 

It  becomes  dull  on  being  exposed  to  the  air,  and  is  covered 
with  a  white  coating.  Alone  it  is  infusible  before  the 
blowpipe,  but  yields  a  yellow  transparent  glass  with  borax. 
It  is  soluble  without  effervescence  in  nitric  add. 

2.  It  occurs  massive,  mixed  with  rbombohedral  lime- 
haloide  and  dodecahedral  Iron-ore,  probably  in  beds,  and 
is  found  in  huge  quantities  in  several  localities  in  Sussex 
county,  New  Jersey.  It  bids  fitir  to  become  very  useful  in 
extracting  zinc  It  is  set  free  in  several  metallurgical  pro- 
cesses, and  occurs  crystallised  in  six-sided  prisms  of  a  yel- 
low colour  in  the  founderies  of  Kdnigshiitte  in  Silesia,  ac- 
cording to  Mitscherlich. 

GiMDsIII.    COPFER-ORE. 
1.  OCTAHEDRAL  COPPSB-O&B. 

Octahedral  Copper-Ore.  Jam.  Syst  VoL  IIL  p.  1 40.  Oc- 
tahedral Red  Copper-Ore.  Man.  p.  236.  Ked  Oxide 
of  Copper.  Oxydulated  Copper.  Puill.  p.  306.  Roth- 
Kupfererz.  Ziegelerz.  Werk.  Hoffm.  H.  B.  III.  2. 
S.  89.  9&  Kupferroth.  Kupferbraun.  Hausit.  I. 
S.  237. 240.  Roth-Kupfererz.  Leokh.  S.  267*  Cuivre 
oxid^  rouge.  Uavv.  Traits,  T.  III.  p.  555.  Cuivre 
oxidul^  TabL  comp.  p.  8&  Trait^  2de  Ed.  T.  III. 
p,  462. 
Phulips.  Trans.  GeoL  Soc.  VoL  L  p.  23. 

Fundamental  fomv     Hexahedron.    VoL  I.  Fig.  1. 
Simple  forms.     H(f);   6  (P),  Vol.  I.  Fig.  2- ;  D 
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(r)  Vol.  I.  Fig.  81. ;  A«,  Vol.  1.  Fig.  32. ;  B, 
Vol.  I.  Fig.  33.;  Ci,  Vol.  I.  Fig.  34.;  Ti, 
Vol.  I.  Fig.  35. 

Char,  of  Comb.  Tessular. 

Combinations.     1.  H.  O.  Vol.  I.  Fig.  8  and  4. 
2.  H.D.Fig.l51.    3.  H.O.D.    4.H.O.D.B. 
Fig.155.   5.HO.D.C1.   6.H.O.D.A«.B.Ci.Ti. 

Cleavage,  octahedron,  with  smooth  faces,  but  very 
much  interrupted.  Fracture  conchoidal,  uneven. 
Surface  generally  very  smooth  and  shining,  and 
everywhere  the  same. 

Lustre  adamantine,  sometimes  metallic  adamantine 
or  imperfect  metallic.  Colour  between  cochineal- 
red  and  lead-grey  ;  also  pure  cochineal-red,  and 
in  capillary  crystals  almost  carmine-red.  Streak 
several  shades  of  browmsh^red,  shining.  Semi- 
transparent  ...  translucent  on  the  edges. 

Brittle.  Hardness  =  3  6 ...  4-0.  Sp.  Gr.  =  6-992, 
crystals  from  Chessy. 

Compound  Varieties.  Massive:  composition  gra- 
nular, individuals  of  various  sizes,  or  even  impal- 
pable. In  the  latter  case,  fracture  becomes  flat 
Gonchoidal  or  even,  the  surface  of  the  fracture  glim- 
mering.   Sometimes  earthy. 

OBBSaVATIOVS. 

I*  Those  varieties  which  consist  of  friable  particles,  and 
present  an  earthy  fracture,  and  which  are  besides  often 
mixed  with  oxide  of  iron,  or  several  Malachites,  &c,  con- 
stitute the  TUc-ore,  which  was  formerlj  considered  as  a  par- 
tlcular  species,  and  divided  into  nrthjf  and  indurated  Tile- 
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ore.  Red  CopptrmOre  itself,  the  remaining  varieties  of  the 
present  species,  was  divided  into  three  subspecies,  the  Jb^ 
Uatedy  which  contains  those  crystallised  varieties  which  are 
not  capillary,  and  compound  cleavable  ones ;  the  capiUary^ 
which  comprehends  very  thin  filiform  crystals,  reticulated 
or  in  velvety  groupes ;  and  the  compact^  which  refers  to  im- 
palpable compositions,  and  is  to  the  foliated  varieties  in  the 
same  relation  as  compact  limestone  is  to  calcareous  spar,  or 
compact  Lead-glance  to  common  Lead-gUnce. 

2.  Octahedral  Copper-ore  consists  of 

Copper  91-00  88-50. 

Ozigen  9-00  Klapsoth.  11*60.  Chekmevix. 
It  is  the  protoxide  of  copper,  Cu,  which  contains  88*78  cop- 
per and  1 1-22  oxygen.  In  the  reducing  flame  of  the  blow- 
pipe, it  is  reduced  upon  charcoal  into  a  globule  of  copper. 
It  is  soluble  with  e£fervescence  in  nitric  acid,  but  without 
effervescence  in  muriatic  acid. 

3.  Octahedral  Copper-ore  is  found  in  beds  and  veins  in 
several  rocks.  It  is  accompanied  by  various  other  ores  of 
copper  and  iron,  and  rhombohedral  Quartz. 

4.  Very  fine  varieties  of  this  species  have  been  found  la 
the  Bannat  of  Temeswar,  particularly  the  vicinity  of  Mol- 
dawa;  near  Catharineburgh  in  Siberia,  at  Chessy  near 
Ijyons  in  France ;  and  these  occur  in  beds,  at  least  those 
of  France,  in  sandstone,  and  those  of  Hungary  in  gneiss. 
Not  inferior  to  any  of  the  preceding  ones,  and  in  consider- 
able quantity,  the  present  species  is  met  with  in  the  well 
known  tin  and  copper  veins  of  Cornwall  The  chief  locali- 
ties of  capillary  groupes  are  Cornwall  and  Rheinbreitbach  on 
the  Rhine.  Octahedral  Copper-ore  also  occurs  in  Saxony, 
in  the  district  of  Si^^n  in  Prussia,  in  Norway,  in  Fern 
and  ChilL  Tile-ore  is  found  among  others  in  the  Bannat, 
and  at  Camsdorf  and  Saalfeld  in  Thuringia.  It  is  firequent- 
ly  produced  in  the  slags  formed  in  the  last  process  of  melting 
copper,  as  has  been  observed  by  Professor  Mitscheblich. 
Copper  vessels  and  other  objects  made  of  that  metal,  and 
long  exposed  to  the  action  of  the  weather,  are,  to  a  great 
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extent,  conyerted  into  a  tissue  of  crystals  of  the  present 
spedes,  while  the  outside  is  eoyered  with  chloride  of  copper, 
sometimes  ciystaUized. 

5.  The  yarieties  of  the  pfresent  species,  wherever  thej 
oecur  in  considerable  quantit  j,  are  higfalj  valuable  as  ores 
ofo^iper. 

GiMus  IV.    TIN-ORE. 

1.    PYRAMIDAL  TIN-ORE. 

Pyramidal  Tin-Ore.  Jak.  Syst  YoL  III.  p.  155.  Man. 
p.  238.  Oxide  of  Tin.  Phill.  p.  250.  Konxlscii 
Zioerz.  Zinstein.  Webh.  Hoffm.  H.  B.  IV.  1.  S.  63. 
66.  Zinnstein.  Hausm.  I.  S.  314.  Zinnerz. 
L.EOKH.  S.  218.  Etain  oxyd^.  Hau7.  Traite,  T.  IV. 
p.  137.  Tabl.  comp.  p.  101.  Tniit^,  2de  £d.  T.  IV. 
p.  152. 
FBII.I.IP8.  Trans.  Geol.  Soc.  VoL  II.  p.  336. 

Fundamental  form.     Isosceles  four-sided  pyramid. 
P  =  133«  aff,  er  69'.     Vol.  I.  Fig.  8.    R.  G. 

a  »  V  0-4547. 

Simple  forms.     P  —  qd  (i) ;  P  (P);  P  +  1  (*) 

=  1«1«  «6',  87MT ;  P  +  00  (0 ;  [P  +  oo]  (g) ; 

(Py  (z)  =  169»  6',  118«  16,  ISSnr ;  (P  +  <»)» 

=  126**  62'  ir,   148^  r  48";   (P  -Kjd)«  (r) 

=  112^  87'  ir,  167*  22^  48". 
Char,  of  Comb.  Pyramidal. 
Combinations.     1.  P  -}-  1.     P  -f-  oo.     Cornwall. 

2.  P  -J-  1.     P  -h  00.     [P  +  oo].    Fig.   101; 
the  prisms  very  short,  Goshen,  Massachusetts. 

8.  P.  P-t-1.  P-t-  oo.  [P-J-  od].  Fig.  102.  Cornwall. 

4.  P.    P  -I-  1.    (P)«.    [P  +  00 J,     Cornwall. 

6.  P  —  00.     1\     P  +  1.    F  +  00.    [P  +  oo]. 
Ehrenfriedersdorf,  Saxony. 
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ftp.      P  +  1-      (P)«.      [P  +  »].      (P  +   <»)«. 

Fig.  103.    Cornwall. 

Cleavage,  P  +  oo  and  [P  +  op]  not  very  distinct^ 
traces  of  P.  J^racture  imperfect  concboidal, 
uneven.  Surface,  P  -^—  op  rough,  [P  -+.  op]  of- 
ten uneven ;  P  4-  1  sometimes  im^ularly  striat- 
ed parallel  to  the  edges  of  combination  with  P, 
and  the  latter  pjrramid  parallel  to  those  with 
P  4-  1.  The  prisms  are  sometimes  vertically 
streaked. 

Lustre  adamantine.  Colour  various  shades  of  white, 
grey,  yellow,  red,  brown,  black.  Streak  pale 
grey,  in  some  varieties  it  is  pale  bro¥m.  Semi- 
transparent,  sometimes  almost  transparent  ... 
nearly  opake. 

Brittle.  Hardness  =  60...  70.  Sp.  Gr.  =  6-960, 
a  crystallised  variety;  =  6'619,  thin  columnar 
composidoa, 

Compound  Varieties,  Twin-crystals:  Aids  of 
revolution  perpendicular,  face  of  composition  par- 
allel tQ  one,  or  sometimes  to  several  faces  of  P. 
Small  reniform,  rarely  botryoidal  shapes :  original 
surface  rough,  composition  very  thin  columnar,  di- 
vergent from  common  centres,  strongly  connected, 
and  often  forming  a  second  curved  lamellar  com- 
positioii.  Massive :  composition  granular,  sometimes 
almost  impalpable,  strongly  connected,  fracture  un- 
even. The  hardness  of  very  thin  columnar  com- 
poutions  is  often  found  as  low  as  5*5,  owing  prob- 

voi.  If.  2  b 
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ably  to  the  delicacy  of  the  iudividuals  in  this  com- 
position. 

OBSSmVATlOKB. 

1.  According  to  the  aune  principlea  which  require  m  to 
conader  Bed  Henuttite  or  fibrous  Red  Iron-Ore,  as  a  varie- 
ty of  ibombohednl  Iron-oie,  we  must  also  unite  within 
one  and  the  same  species,  the  Wood-tin  of  Cornish  miners, 
with  the  rest  of  the  varieties  of  pyramidal  Tin^re.  The 
distinction  of  the  two  species,  TiiMtone  and  ComUh  T%n^ 
Ort  in  the  Wemerian  system,  rests  only  npon  the  state  of 
mechanical  composition,  and  must  therefore  be  abandoned, 
as  has  been  already  done  by  seveml  mineralogiBts. 

S.  The  following  ingredients  were  found  by  KLAraoTH 
in  a  simple  variety,  by  Descotils  in  a  compound  one: 
Oxide  of  Tin    99-00        95*00. 
Oxide  at  Iran     0-M  «*oa 

SUica  0^5         0-00. 

In  its  greatest  purity  it  contains  nothing  but  oxide  of  tin, 

Sn,  composed  of  78*67  metal,  and  21  '33  oxygen.  Alone  it 
does  not  melt  before  the  blowpipe ;  but  is  reducible  when  in 
contact  with  charooaL    It  is  insoluble  in  scids. 

3.  This  ore  eccurs  disseminated  in  rocks,  particulariy  in 
granite,  also  in  beds  and  veins,  and  in  those  large  irregu- 
lar masses  called  Stockwerke.  It  is  firequently  accom- 
panied by  prismatic  Scheelium-ore  and  pyramidal  Sdiee- 
tium-baryte,  rhombohedral  MolybdenaFglance,.  also  by 
rhombohedrsl  Quartz  and  other  species.  It  occurs  in 
pebbles,  and  is  extracted  in  this  shape  fh>m  stream-worics. 
The  varieties  called  Wood4in  have  been  hitherto  found 
only  in  these  repontories. 

4.  There  are  but  few  countries  in  vriiich  the  present  spe* 
cies  ifr  met  with  in  any  notable  quantities.  These  are 
Saxony,  Bohemia,  Cornwall  in  Europe,  and  the  peninsula 
of  Malacca  and  the  island 'of  Banca  in  Asia.  Small  quan- 
tiUes  occur  iir  Galicia  in  Spain,  In  the  department  of  Haute 
Vienne  in  France,  and  in  the  mountain  chains  called  the 
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Flchtel  and  Rieseni^^bUiEe  in  Giermanj.  Disaemlnated 
through  the*  rocks,  it  is  fi>tind  at  Zinnwald  ui  Bohemia  and 
Saxonj  and  in  Cornwall,  in  beds  in  granite  at  Zinnwald, 
in  mica^late  in  Cialicia,  in  the  Stodcwerke  i<  is  &und  at 
Schlaggenwald  in  Bohemia,  at  Altenbeig,  Gejer,  &c*  in 
Saxony,  in  veins  at  Ehienfnedersdor^  Marienter^,  Akeiu 
6ei^,  and  other  places  in  Saxonj,  in  Bofemia,  but  particu* 
larl/  in  great*  j^fusien  in  CamWlsIL  Tin  stieam-werks 
are  likewise  opened  in  Saxony,  and  still  more  so  in  Cora^ 
walL  The  columnar  compositions  of  pyramidal  Tin-ore 
frdM  Mexico  imd  Chili,  are  also  produets  of  stream-woiksb 
The  finest  and  most  remarkable  Simple  varieties  are  found 
in  Cornwall,  twins  and  regular  compositioiis  in  genleral  in 
Saxony  and  Bohemia.  Small  groupes  of  black  twin-erystals 
have  beisn  lately  discovered  in  the'  al6lte-rock  of  Cherter. 
field  in  Massachusetts,  and  are  accompanied  by  red  ami 
green  varieties  of  rhombphedrsl  Tourmaline. 
6.  The  pynunidai  Tin-ore  loused  for  extradingtiiir 
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1.    PRISMATIC  SCHEELIUIf-ORft'^ 

Prismatic  Wolfram.  Jak.  Syst.  Vol.  III.  pi  170.  Man. 
p.  240.  Wolfhmi.  Tungstate  of  Iron.  Phili«.  p.  266. 
Wolfiram.  Wxek.  Hoffnib  H.  &  IT.  1.  S.  242.  Wolf, 
ram.  Hausm.  I.  S;  308.  Wolfram.  Lconh.  S.  377^ 
Sch^elin  lerriinn^.  Havt.  Tndfed,  T.  IV.  p.  Sf4/ 
TabL  comp.  p.ll&  Tnut^  2de  £d.  T.  IV.  p.  360. 

Fundamental  form.     Scarene  four-dded  pyramids 

in  the  plane  of  the  short  dii^nal  =  0.    Vol.  I^ 
Fig.  41.  Hauy^ 

a  3  b  :  c  :  d  s  1  s  ^1*^33  :  1  s  0^  * 
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Simple  forms,     i -y  =  {ii7»a'}»    ^  +  oo  (r) 
sz9»l»;  ^^  (*);    (Pr  +  co)'  =  ISS^  W; 

~— -«-u}  =  {6302ff}'    ^  +  00    (30; 
ftr  (n)  =  9»>  IJr ;  ftp  +  00  (T)  * 
Char,  of  Comb.  Hemi-prismatic. 

Combiiiations.  1. P  +  oo.  Fiir.  44.  Ehren- 

friedersdarf,  Saxony. 

SL  — 1.  Pr+  00.  Pr+  oo.  Fig.  46.  Cornwall. 

S.  ^Lni.  — ^^"TL?.  Pr.   P  +  oo.   Pr+oo. 
58  3 

Fig.  49.    ^Tmnwald,  Bohemia* 

4,  ?Lrri.    I.  ^)l  Pr.  -I.     P  +  oo. 
2  8        8  8  ^ 

(Pr  +  oo)».    Pr  +  OD.    Zinnwald. 

Cleavage,  Pr  +  0^9  perfect.      Fracture  uneven. 

Surface^  streaked  parallel  to  the  axis  ;  the  rest 

Pr  —  1 
of  the  forms  smooth,  often  curved. 

2 
Lustre  metallic  adamantine,  or  imperfect  metallic. 


P 

*  Mr  Phil Lipt  i^TM  the  fbUoviiig  angles :  —  s  117*45^ 

2 

faddeaceof  l^Eiri  OB  P-^c*»U2<*4r ;  onJPr  +  co«,117"23', 

P  +  OD  .  101*'  6',  the  inclination  of  P  »  09  on  P  +  »  being 
wm  90%     H. 
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Colour  dark  greyish-  tar  brownisli-Uadc.    Streak 
dark  reddish-brown.     Opake. 
Not  very  brittle.     Hardness  =  5*0  •••  5*5.      Sp» 
6r.  =  7*155,  of  a  crystallised  yari^y  from 
Zinnwald. 

Compound  Varieties.  Twin-crystak :  1.  Face 
of  composition  parallel,  axis  o£  revdution  perpendi- 
cular to  Pr-f  go;  SL  Face  of  composition  jiaraUel, 
axis  of  revolution  perpendicular  to  a  face  of  fr* 
There  is  often  a  curious  composition  in  the  interior 
of  crystals  parallel  to  all  their  faces.  Massive :  com- 
position irregularly  lamellar,  easily  separated,  faces 
of  composition  irregularly  streaked ;  also  columnar, 
the  individuals  being  generally  of  a  considerable 
nze,  stnught  and  divergent,  and  often  rather  strong- 
ly coherent*  Pseudomorphoses  in  the  shape  of  py- 
ramidal Sdieehum-baryte. 

OBSEKVATIOXS. 

1.  According  to  Bebzelius,  the  varietiefl  of  theprwent 
species  connst  of 

TungsticAdd  78*77- 

Protoxide  of  Manganese   6-22. 

Protoxide  of  Iron  18-33. 

Silica  1-36.  ^ 

When  pure  it  is  expressed  hy  Mn  W«  +  3  Fe  W»,  and 
the  proportion  of  its  ingredients  a  77*27  :  5*8i  :  16*89.  It 
decrepitates  before  the  blowpipe,  hut  maj  be  melted  in  a 
sofiScientlj  elevated  temperature  into  a  globule,  having 
its  surfiice  covered  with  crystals  posBesaing  a  metallic  lustre. 
It  is  pretty  easily  soluble  in  borax. 

2.  This  ore  occurs  very  frequently  along  with  pyramidal 
Tin^fiKj  in  veins  and  beds.    It  is  met  with,  however,  also 
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vitlKNii  th9  TMiHDce^  i»  veins  tmveruof  goey  w«pke  with 
oret  of  lead,  rhombohednl  Quarts  Ac 

Sb  {t  90ciira  ajmott  in  every  one  of  the  Saxon  and  Boh^* 
mian  tin-mines,  as  at  Schlaggenwald,  iSinnwald,  £hren- 
IHedendoii^  and  Gef  «r ;  also  in  many  places  in  ComwalL 
It  is  thus  likewise  found  in  France.  In  the  prindpaUty 
of  Anhalt  it.oocun  in  yeins  in  greyw^d^e.  In  the  idand  of 
Bona,  one  of  the  Hebrides,  it  was  discovered  in  a  vein  of 
-  Kiapliie  gnnite  in  gneiss.  It  is  found  in  Siberia,  accom- 
panying rfaombohedKal  Emerald,  and  14  the  United  SM^ 
pf  l^orth  4n|ericfu 


GaarusVI.    TANTALUM-OKE. 
1.   PSZSXATIC  TANTALUM-OBE. 

Prismatic  Tantahim-Ore.  Jam.  Syst.  VoL  III.  p.  147. 
Man.  p.  241.  Columbit^  Paii,i.  p.  269.  Tantalic 
Breith.  Hoffm.  H.  B.  IT.  !2.  S.  191.  Tantalit. 
HAn8M.L  8.810.  Tantalit  LEONH.S.  379.  Tantale 
oiKld.  Haut.  TabL  comp.  p.  120.  Traits,  2de  Ed. 
T.  IV.  p.  3«7. 

Fundamental  form.     Scalene  four-aided  pyramid. 
P  =  146"  S',  99"  S',  9r  \9!.  VoL  I.  Fig.  9.  Leonh- 

a  I  b  :  c  Ml  1  :  J  ^'i3M&  :  J  M636. 

Simidefomis.    F  — 00;  P;  (fhr+ 0D)'  =  4e'5(r; 

Pr  —  1  =  56"  4r ;  f  r  +  qd  ;  Pr  +  00. 
Char,  of  Comb.  Prismatic* 

C^fombination^      1.   P  —  CD.     Pr  ;|-  oo.     Pr  -|-  qd. 

Qodepmaby  Bavaria. 

»•  P  — OD,    P.    Pr-i-l.    (P  +  qd)«.    Pr  +  ». 

Pr  -f  00.    Bodenmais. 

PJeavagc,  Pr  +  00  rather  perfect,  Pr  +  od  less  dis- 

jinct.     T^'f^^  of*  P  —  90.    Fracture  imperfect 
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conchoidal,  uneven.     Surface,  Pv  +  oo  \'erticall/ 

streaked. 
Lustre  imperfect  metallic.      Colour  greyish*  and 

brownish-black.     Streak  dark  brownish-black,  on 

the  file  a  little  shining.     Opake. 
Brittle.     Hardness  =  60.     Sp.  Gr.  =  0 088. 

Compound  VarieUes.    Massive :  composition  gra- 
Quiar. 

OBSERVATIONS. 

1.  The  synonymes  quoted  above  refer  also  to  all  those 
minerals  which  have  been  hitherto  indiscriminatelj  desig- 
nated bj  the  names  of  Tattiaiitey  Cohtmbiiej  TaMak  a/ndi^ 
&jfu  and  which  occur  in  other  localities  tlian  Bodenmais 
in  Bavaria.  Several  of  these  varieties,  however,  differ 
so  much  from  those  included  in  the  general  description, 
that  tliej  cannot  be  all  comprehended  within  one  and  the 
same  speciea.  Our  information  in  r^ard  to  tlieir  regular 
forms  is  still  very  defective ;  it  is  not  certain,  whether  the 
variety  from  Skogbohle  in  the  parish  of  Klmito  in  Finland, 
possesses  prismatic  or  hemi-prismatic  forms.  The  colour  oi 
this  variety  is  brownish-blade,  the  streak  between  hair- 
brown  and  dove-brown,  liardnefls  ss  6-0,  and  sp^  gr. »  7'076. 
Of  another  variety,  having  a  degree  of  hafdness  k  <^0,  and 
a  specific  gravity  between  7*8  >nd  8-0,  the  ferms  seem  to 
be  hemi-prismatic.  The  Tantalite  from  Broddbo,  which 
agrees  very  nearly  with  that  from  Finbo,  both  in  Sweden, 
is  described  as  having  a  black  colour,  brown  streak,  a  sped- 
fie  gravity  of  6-291,  when  purified  as  much  as  possible^  and 
other  properties  which  coindde  with  those  of  prismatic 
Tantalum-ore.  It  is  probaUe  that  some  of  tliese  varieties 
will  form  in  future,  one,  or  even  several  species^  distinct 
from  that  to  which  the  above  description  refers ;  but  it 
would  be  impossible,  from  the  little  we  know  of  their  natu- 
ral-historical properties,  to  dedde  whether  these  will  be 
comprehended  within  tlie  genus  Tantalum-ore,  or  wbethei: 
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tb^  will  peiliaps  ioaa  new  genen.  The  deacnption  has 
been  dnwn  up  finam  seyeral  not  ciTstallised  varieties  firom 
Bodenmaisy  and  the  ratios  of  the  axes  of  the  crystalline 
fiirms  are  those  given  by  Lxovoaxd, 

5L  Aooording  to  Vooei.  and  Count  Bo&kowskt,  the 
prismatic  Tantalum-ore  from  BodenmaiB,  consbts  of 
Oxide  of  Tantalum    75*00  74-00. 

Onde  of  Tin  1-00  >40. 

Oadde  of  Im  U-00  20<N». 

Oxide  of  Manganese   6-00  4-60. 

Its  chemical  formula  is  Mn*  Ta  +  3  Fe>  T.  Upon  char- 
coal  it  suffers  no  change  before  the  blowinpe,  but  it  melts 
with  bonx,  and  is  partly  soluble  in  heated  sulphuric  add. 

The  Tantalite  from  Broddbo  consists,  according  to  Bxa- 
smuv9f  of 

Oxide  of  Tantahun    67-686. 

Oxide  of  Manganese    61M>2. 

Oxide  <ifIzTm  7-500. 

lime  1*604. 

Oxide  nfSchedivm     6-090. 

Oxide  of  Tin  6-760. 

The  two  kit  of  these  ingredients  Bxnxxi.nr8  oonsidefs  as 

accidentaL    It  is  likewise  unchanged  by  itself  before  the 

blowpipe»  'aad  is  slowly  but  perfectly  soluble  in  borax. 

S.  Prismatic  Tantalum«ore  is  found  at  Bodenmais  in 
Bavaria,  with  ihombohedral  Emendd,  pyramidal  JBuddore- 
mica,  zhombohedxal  Quarts,  &c.,  and  is  said  to  occur  there 
in  very  laige  and  distinct  ciystals.  The  variety  from  Had- 
dam  in  Connecticut,  where  it  is  accompanied  by  prismatic 
Corundum,  Ac,  likewise  belongs  to  Uie  present  species. 
The  other  varieties  occur  at  Finbo  and  Broddbo  near  Fah- 
Jmb  In  Sweden,  with  prismatic  Topax,  AUdte,  andrhombo- 
liedaal  Quarts.  In  ee^eml  other  places  ia  Sweden  sad  in 
Finland,  it  is  imbedded  in  granite. 
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GnrusVII.    URANIUM-ORE. 
1.   UNCLSAVABLE  UBANIUM-OEE. 


Indivisible  Unuiium  or  Pitch-Ore.  Jam.  Sjst.  VoL  Ilf . 
p.  178.  Uncleavable  Uranium-Ore.  Man.  p.  241. 
Uran-Odire.  Pitch-blende.  Prill,  p.  267.  recherz 
(Unapecherz).  Weyx.  Hoffm.  H.  B.  IV.  1.  S.  271. 
Pechuran.  Hadsm.  I.  S.  326.  Uran-Pecherz.  Lxoxh. 
S.  308.  Unme  oxydul^.  Hau  t.  Trait^,  T.  lY.  p.  280. 
TabL  comp.  p.  113.  Traits,  2de  £d.  T.  IV.  p.  316. 

Regalar  formB  and  cleavage  unknown.    Fracture 

condioidal,  uneTen. 
Lustre  imperfect  metallic.     Colour  greyish-black, 

inclining  sometimes  to  irpn-black,  also  to  green- 

ish«  and  brownish-black.     Streak  blacky  a  little 

shining.     Opake. 
Brittle.     Hardness  =z  5-5.    Sp.  6r.  =  6-46& 

Compound  Varieties.  Renifonn:  composition 
columnar,  impalpable;  aggregated  into  a  second 
curved  lamellar  composition,  die  faces  of  composi- 
tion being  smooth  and  shining.  Massive :  compo- 
sition granular^  individuals  not  distinguishable. 

OBSXEVAI'IOVS. 


1.  The  analyiis  of  a  viriety  4»f  the  present  apedee  yield- 
ed to  KuUPftOTH, 

Protoxide  of  l^raniuai  86-50. 

Protoxide  of  Iron  2*50. 

fliiica  MO. 

.Si4phiix«t  ef  l4eU  O^oa 

Ahme  it  is  infiisible  before  the  blowp^)e,  but  it  melts  with 
borax  into  a  grey  scoria.    If  reduoed  to  powder,  it  is  slow- 
ly soluble  in  nitric  add. 
%  The  uBcleavahle  Uxanium-ove  chiefly  occurs  in  silver 
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veins,  and  ii  aceomp^Hfed  by  varioiw  or^s  of  silver  and 
lead.  Slid  often  ultimately  mixed  with  pjrnunidal  Copper- 
pyrites  and  liexabedral  Lead-glance.  Abo  fhombohedral 
and  iiuu:rotjr[K>U8  Lime4ialoide  and  pyramidal  JSudilore- 
niica  occur  along  with  it. 

9b  Its  chief  localities  are  Johani^^rgenstadt,  Marien- 
beig,  Annaberg  and  Schneebeig  in  Saxony,  and  Joachims- 
thai  and  Fiibus  in  B<^emia.    In  Cumwall  it  has  been 
found  in  the  tin-mines  of  Tincxxift  and  Toicarn  near  Bed- 
ruth. 

4.  It  is  used  in  painting  upon  poioelwBy  and  yidds  a 
fine  onmge  colour  in  the  enamelling  &re,  ai)d  a  blacfc  one 
in  thatin  which  the  porceUio  itself  is  haked. 

GcKirsVIII.    C£R|UM-ORE. 

1.    UKCLEAVABLV  CEJliaii-OEE. 

Indivisible  Cerium-Ore,  or  C^rite.  Jam.  Syst  YoL  III. 
^  183.  Undeavable  Cerium-Ore.  Man.  p.  241.  Cer- 
ite.  Phill.  p.  263.  Cerinstein.  Wekn.  Hofiiu.  H. 
B.  IV.  1.  8.  386.  Cerent.  Havsji.  S.  308.  Ceieril. 
Lbovbu  S.  3Q8b  Cerium  o^yd^  silicif^re.  Hauy. 
TabL  comp.  p.  120.  Cerium  oxid^  sificeux  rouge. 
Timit^  ade  Ed.  T.  I V.  p.  393. 

Regular  forms  and  cleavage  unknown. 

Lustre  adamantine.    Colour,  intermediate  between 

clove^brown  and  cherry«red,  passing  into  grey. 

Streak  white.    Translucent  on  the  edges. 
Brittle.     Hardness  =  5-5.    Sp.  Gr.  =  4*912. 

Compound  Varieties.  Massive:  compoution  gra- 
nular, individuals  not  distinguishable ;  fracture  un- 
even and  splintcrj. 

.    0B8KRVAT10NS. 

1.  According  to  Hisivoxr,  it  consists  of 
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Oxide  of  Cerium  68«69. 

Sijica  la-OO. 

Oxide  of  Iron  2-00. 

lime  1'2& 

Water  and  Caii)onic  Add  9*60. 
Alone  it  is  infusible  before  the  blowpipe,  but  forms  with 
borax  an  orange-jellow  globule,  which  becomes  paler  on  cool- 
)x^»  This  rare  mineral  occurs  in  a  bed  in  gneiss,  at  the 
copper  mine  of  JSy%  Bsstnaes  near  Kiddariiy  ttan  in  West- 
manland  in  Sweden.  It  is  accompanied  by  prismatic  Bis- 
BMith-glanee,  rhombcrfkedral  Tak-miea,  &c 

2.  Among  the  minerals  which  accompany  the  undeavable 
Cerium-ore,  there  exists  still  another  mineral  belonging  to 
the  order  Ore,  but  which  is  too  imperfectly  known  to 
allow  of  being  reoelTed  in  the  system.  It  is  the  Cerine  of 
BsmzzLivs  (Veriim  axidi  sUkeus  noir.  Hauy.  Xnit^, 
2de  £d.  T.  lY.  p.  39&>  {ts  fbnns  seem  to  belong  to  the 
prismatic  system,  its  deayage  being  pretty  dbtinct  in  a 
longitudinal  direction.  Its  colour  is  brownish-black,  streak 
yellowish-grey  inclining  to  brown ;  hardness  a  6*6  ...  6*0 ; 
sp.  gr.  «s  4-173.    According  to  I^isiiroEB,  it  consists  of 

Silica  30-17^ 

Alumina  11*31. 

lime  9*18. 

Ozid^  of  Cerium      28*1 9. 

Oxide  of  Iron  20<r2. 

Copper  (accidental)     O-ST- 

Volatile  ingredients  0-40. 
Before  the  blowpipe  it  froths  and  melts  easily  into  an  opake, 
shining,  black  globule,  which  acts  upon  the  mimetic  needle. 
Also  with  borax  it  melts  easily,  and  forms  a  reddish-  or  yel- 
lowish-brown; with  a  small  proportion  of  soda,  a  dark 
greenish-grey  globule.  It  agrees  very  neariy  in  several  of 
its  properties  wi^  Attanitc* 


S96  PHYSIOGRAPHY.  CI.AM  II- 

GbkusIX.    CHROM&.ORE. 
1.   OCTAHEDRAL  CHR0MS-OK£, 

Pruoiatic  Chrome-Ore.  Jau.  Syst  YoL  III.  p.  18& 
PrismatkChromeJOreorChroBiateof  Iron.  Man.  pu  243. 
Chromate  of  Iron.  Phill.  p.  2¥k  CSuromeiaeaisteui. 
Werk.  Hofifm.  H.  B.  III.  2.  S.  226.  ChromeiBenBtein. 
Hausm.  I.  S.  252.  Eisenchrom.  Leoxh.  S.  354. 
Fer  chromate  Havt.  Tndt^,  T.  IV.  p.  129.  TabL  comp. 
p.  90.  Trail^  2de  Ed.  T.  lY.  p.  130. 

Fundamental  form.    Hexahedroo*    Vol.  I.  Fi^.  1. 

Simple  form.    6,  Vol.  I.  Fig.  2.    St  Domingo. 

Fracture  uneven,  imperfect  conchoidal. 
Lustre  imperfect  metallic.     Colour  between  iron- 

black  and  brownish^blacJc  Streak  brown.  OpaJce. 
Britde.       Hardness  =  5-5.      Sp.  Gt.  =:  4r498,  a 

variety  from  Stiria. 

Compound  Varieties.  Massive:  composition  gra- 
nular, the  indtvidnals  being  of  various  dzes,  and 
generally  firmly  connected;  they  are  often  enve- 
loped in  a  talcose  stratum. 

oBscearATioirs. 

1.  The  octahednl  Chiome-ore  consists,  according  toVAU- 
QUXLXv  and  Klapkotb,  of 

Oxide  of  Chrome  43*00  65*60. 

Protoxide  cf  Iron  34*70  33*00. 

Alumina  30*30  6*00. 

Silica  2*00  2<0Q. 

Alone  it  is  infiimble  belbre  the  blowpipe,  but  acts  upon  the 
magnetic  needle,  after  having  been  eipoaed  to  the  xedudng 
flame.  It  is  difficultly  but  entirely  soluble  in  borax,  and 
imparts  to  it  a  beautifiil  green  colour. 

2.  The  varieties  of  the  present  species  frequently  occur  in 
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a  compound  ftate.  Tlte  hexahedral  ciystals  from  Staria, 
occasionally  combined  with  the  octahedron,  and  which 
have  been  considered  as  belonging  to  it,  are  in  fiict  octa- 
hedral Iron-ore.  But  crystals  in  the  form  of  regular  octa- 
hedrons are  quoted  from  Hoboken  in  New  Jersey,  and 
from  the  Bare-hills  near  Baltimore  in  Maryland.  This  is 
also  the  form  in  which  the  Chrome-ore  occurs  in  St  Do- 
mingo, and  in  Shetland.  The  Stirian  has  not  yet  been 
found  crystallised,  but  there  are  indications  of  cleavage  or 
composition  in  its  interior  apparently  in  only  one  direction, 
which  deserve  very  well  the  attention  of  mineralogists. 
The  varieties  of  the  present  species  have  been  hitherto 
ft>und  only  in  serpentine,  in  Irregular  veins  and  b^s,  which 
seem  to  be  of  contemporaneous  formation  with  the  rock  itseUl 

3.  The  first  varieties  of  octahedral  Chrome-ore  were  dis- 
covered in  the  department  du  Tar  in  France,  where  they 
form  nodules  and  kidney-shaped  masses..  In  Stiria  it  ooeun 
m  the  Gulsen  momitain  near  Kraubat,  in  serpentine  in 
very  irregular  veins,  traversing  the  rock  in  all  pos- 
sible directions.  It  is  found  also  near  Portsoy  in  Banff, 
shire,  and  at  Buchanan  in  Stirlingshire,  in  Scotland,  in 
the  latter  place  imbedded  in  limestone.  It  is  met  with 
in  large  masses  in  the  Shetland  isles,  XJnst  and  Fetlar,  in 
the  Bare-hills  near  Baltimore,  and  in  the  Uralian  moun- 
tains.  At  Hoboken  in  New  Jersey,  octahedral  crystals  of 
it  are  imbedded,  both  ill  serpentine  and  in  limestone.  It 
has  also  been  met  with  in  Silesia  and  in  Bohemia. 

4.  The  octahedral  Chrome^re  is  a  highly  valuable  mine- 
ral for  extracting  the  oxide  of  chrome,  which  is  employed 
either  alone  or  in  various  combinations  with  the  oxides  of 
ether  metals,  as  cobalt,  lead,  mercury,  &c.  both  for  painti 
ing  on  porcelain,  and  for  painting  im  oiL  It  yields  gre^p* 
yellow,  and  red  pigments. 

GsNeaX.    IRON-ORE. 
1.   AXOTOMOUS  IKOir-OBB. 

Titanitic  Iron,  firom  Gastein  in  Salzbux^. 
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Fundomentid  form.  R  =8&*  S9.  Vol.  I.  Fig.  7. 
R.  6« 

Simpleforms.  R  — 00(a);  |R  — 2  =  12r4(K; 
R  — 1  (c)  =  1I5">8';  R  (JI);  R  +  1  (^ 
=  68<»  42^;  P  +  I  (*)  =±  I98r  i\  l9Sf98\ 

Char,  of  Comb.     Hemi-rbombobednJ  widi  parallel 

faces.   ^=9r2(K. 
Combinations.  1.  R— od.  R.  — ^.  Fig.  141. 142. 
2.  R— (z>.     {R  — 2.    R  — 1.    R.    ^. 

8.  R  — QD.  R  — 1.  R.   ?^.  R+:i.Fig.l44u 

Irregular  forms,  grains. 

Cleavage,  perfect  parallei  to  R  —  06,  less  distinct 
R,  not  always  observable.  Fracture  concboidal. 
Surface,  R  —  1  streaked  parallel  to  its  edges  of 
oombinadon  with  R  —  qd  ;  the  other  faces  gene- 
rally more  rou^  than  smooth,  and  all  of  them 
alike. 

Lustre  imperfect  metallic.  Colour  dark  iron4)Iack. 
Streak  black.     Opake. 

Brittle.    Hardness  :±  5-0  ...6^6.    Sp.  Gf.  =  4*661. 

Compound  Varieties.  TwuxarysUds :  axis  of  re^ 
volution  perpendicular,  face  of  composition  parallel 
to  R  — 00,  Fig.  I4S.  The  compositions,  of  this 
kind,  as  hitherto  observed,  are  not  quite  regularly 
formed,  but  consist  generally  of  several  alternating 
laminse.  The  situation  of  the  individuals  is,  how- 
ever,  recognisable  from  the  direction  of  their  facesv 
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OBSERVATIOXB. 

1.  Tbe  chemical  composition  of  axotomous  lron-4>re  ha« 
not  been  exactly  ascertained.  It  is  likely  to  consist  of  the 
oxides  of  iron  and  titanium. 

2.  It  Qocura  in  imbedded  crystals  and  grains  in  several 
varietieflT  of  prismatic  Talc-mica,  and  macrotypous  Lime- 
iialoide,  in  the  taUeyof  Gastein  in  Sal2bui|(,  and  firequeat* 
ly  along  with  the  cxystals  of  peritomous  Titanium-ore,  over 
which  it  often  forms  a  black  coating,  as  at  Klattau  in  Bo- 
hemia, in  the  gold  stream-woiks  at  Ohhipian  in  Transylva- 
nia, &C. 

3.  The  mineral  most  nearly  resembling  axotomous  Iroo- 
ore,  if  we  compare  the  descriptions  published,  is  the  Crkhm 
tomte  of  Count  BouawoK  {Fer  ojcidule  tUanL  Haiit. 
Traits,  2de  Ed.  T.  IV.  p.  98),  at  least,  as  to  tiie  general 
nature -of  its  forms,  and  Che  other  properties,  which,  how- 
ever, are  not  ascertained  in  the  Crichtonke  with  sufficient 
accuracy.  According  to  Count  Boubkow,  the  primitive 
ibrm  of  this  substance  is  an  acute  rhombohedron,  whose 
plane  angle  at  the  apex  is  =  18^.  The  Abb^  Haut  from 
this  observation  deduces  tlie  ratio  of  the  diagonals  ssz  ^/-i^ 
:  1,  from  which  the  axis  follows  as  /^267'7&9  and  the  ter- 
minal edge  sm  €0°  50'.  Its  most  common  crystalline  forms 
are  combinations  of  this  rhombohedron  with  R  —  oo,  similar 
to  Fig.  113.,  or  also  flat  twelve-sided  prisms,  which  have 
never  been  accurately  described.  Its  only  locality  is  the 
department  of  the  Is^  in  France,  where  it  occurs  in  nar- 
row veins  along  with  pyramidal  Titanium-ore.  It  c(msisii^ 
according  to  Beazelius,  of  ondde  of  iron  and  oxide  of  ti- 
tanium. 


2.   OCTAHEDRAL  IBOK-OaE. 

OeUdiedral  Iron-Ore.  Jak.  Syst.  Vol.  III.  p.  188.  Kbb. 
p.  244.  Oxydulated  Iron.  Phill.  p.  221.  Magnct- 
eisenstein.  Wern.  Hoffin.  H.  B.  III.  2.  S.  21&  Mi^ 
neteiseaatetn.  Rausm.  I.  S.  245.    Magneteiseftstekw 
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I^OKB.  S.  34a  Per  ozjduJ^  Hauy.  Tmt^»  T.  IV. 
p.  10.  TabL  comp.  p.  93.  Traits,  2de  £d.  T.  III. 
p.  MO. 

Fundamental  form.     Hexahedron.  Vol.  I.  Fig.  1. 

Simple  forms.     H,  Gulsenj^  Stiria ;  O  (JP),  Vol.  I., 

Fig.  Sb,  Fahlun,  Sweden ;  D  (Q,  Vol.  I.  Fig.  SI., 

Traversella,  Piedmont;  As,  Vol.  I.  Fig.  S2. ;  B, 
Vol.  !•  Fig.  33,,  Zillerthal,  Salzburg;  C«,  Vol. 

1.  Fig  84.;  Ti,  Vol.  I.  Fig  35. 
Char,  of  Comb.  Tessular. 

Combinations.     1.  H.  0.  Vol.  I.  Fig.  8  &  4.  Gulsen. 

2,  O.  D.  Sweden.  8.  H.  O.  D.  Piedmont 
4.  O. D.  Ctf.  Vesuvius.  5. 0  D.  As.  B.  ZiUerthal. 
0.  O.  D.  Ad.  Gtf.  Ti.     Zilierthai. 

Irregular  forms,  grains. 

Cleavage,  octahedron,  in  some  varieties  perfect  and 
easily  obtiuned,  in  others  entirely  obliterated  by 
conchoidal  fracture.  Fracture  conchoidal,  un- 
even.  Surface,  the  dodecahedrons  commonly 
streaked  parallel  to  their  edges  of  combination 
with  the  octahedron ;  of  the  octahedral  trigonal- 
kositetrahedron  smooth,  thou^  curved ;  the  sur- 
face of  all  the  other  forms  is  smooth. 

Lustre  metallic,  in  some  varieties  imperfect  Co- 
lour  iron-black.     Streak  black.     Opake. 

Brittle.  Hardness  =  55  ... 6-5.  Sp.  Gr.  =  6094, 
octahedrons  imbedded  in  chlorite. 

Compound  Varieties.  Twin-crystals :  axis  of  re- 
volution perpendicular,  face  of  composition  parallel 
to  a  ftice  of  the  octahedron.  Fig.  150.     Massive : 
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compoaiticHi  granular,  of  various  sizes  of  iodividuals, 
and  different  degrees  of  cohesion.  If  the  composi- 
tion be  almost  impalpable,  fracture  becomes  flat 
conchoida],  even  or  uneven. 

OBSERVATIONS. 

1.  The  present  species  used  to  be  divided  into  Common 
Magnetic  Jron'Ore^  and  GranuJar  Magnetic  IroiuOre  or  Ironm 
Sand.  The  first  of  these  contains  almost  the  whole  of  what 
is  comprised  within  the  species,  except  small  octahedral 
crystals  and  grains,  which  occar  either  solitary  in  sand,  or 
imbedded  in  basalt,  and  will  be  taken  more  particular  no- 
tice of  afterwards. 

2.  HisiKOER  obtained  from  a  variety  of  the  present  species 

Protoxide  of  Iron  94*38. 

Magnesia  0*16. 

The  loss  IS  oxygen,  as  the  mineral  contains  both  protoxide 
and  peroxide  of  iron,  according  to  Ber2elii7s,  in  the  pro* 
portion  of  30-fi8  to  6902,  expressed  by  Fe  +  2  ib\;  the 
whole  content  of  oxygen  being  28*2 1&  It  is  infusible  be- 
fore the  blowpipe,  but  assumes  a  brown  colour  and  loses  its 
attractory  power,  after  having  been  exposed  to  a  great  heat. 
It  is  soluble  in  heated  muriatic  add,  but  not  in  nitric  acid. 
It  may  be  obtained  crystallised,  by  fUsing  it ;  and  crystals 
are  likewise  often  produced  in  the  process  of  roasting  the 
ore  which  contains  thb  mineraL 

3.  The  octahedral  Iron-ore  occurs  always  in  beds,  which  are 
sometimes  uncommonly  extended,  both  in  length  and  thick- 
ness, or  imbedded  in  crystals  and  grains,  in  chlorite  slate, 
serpentine,  greenstone,  &c.  The  beds  are  included  chiefly 
in  gneiss,  mica-slate,  clay-slate,  hornblende-slate,  and  chlo- 
rite-slate,  greenstone,  or  sometimes  limestone.  It  is  ac- 
companied by  various  species  of  the  genera  Augite-spar» 
Feld-spar,  Lime-haloide,  &c  also  by  dodecahedral  Garnet, 
rhombohedral  Quartz,  rhombohedral  Iron-ore,  and  other 
species.    Those  remarkable  and  extensive  beds  in  the  Ban- 

voL.  n.  2^c 
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liaty  which  contain  so  much  of  cqiper-ore  at  M«idawa,  Saska, 
Orawitsa,  &c  consist  in  a  more  northerly  diiection,  at 
Dognatzka,  almost  entirely  of  the  present  species. 

4.  Large  masses  of  octahedral  Iron-ore  are  found  at 
Arendal  in  Norwaj,  the  Taherg  in  Smaland  in  Sweden, 
and  Chili ;  also  in  North  America.  It  occurs  at  Beiggieas- 
huhel  and  Sdimalzgruhe  in  Saxonj,  at  Presnitz  in  Bohe- 
mia, in  the  Schmalenbexg  in  the  Hartz;  near  the  Ahbej 
of  Fella  in  Stiria,  aloi^  with  rhombohedral  Iron-ore,  at 
Kahlwang  with  granular  limestone,  and  in  nuny  other 
places  along  the  duun  of  the  Alps.  It  is  likewise  met  with 
in  Corsica,  in  Unst,  one  of  the  Shetland  isles,  in  Rusaa, 
Silesia,  &c.  Imbeddedcrystals  are  verj  frequent ;  among 
these  the  rare  hexahedron  occurs  in  the  Gulsen  mountain 
near  Kraubat  in  Stiria.  Well  defined  crystals  occur  at  Ve- 
suWus,  and  Traversella  in  Piedmont. 

6.  The  present  species  is  one  of  the  most  important  ores 
of  iron,  and  huge  quantities  of  that  metal  are  annually  ex- 
tracted from  it  in  Sweden,  Norway,  Russia,  and  other 
countries. 

6.  It  is  highly  probable  that  the  Iron-Sand  will  be  esta- 
blished in  future  into  a  particular  species.  Its  specific  gra- 
vity never  exceeds  4-9,  it  was  found  =  4*871  in  perfectly 
pure  grains,  while  that  of  deavable  varieties  of  octahedral 
Iron-ore  never  is  below  6-0.  Also  several  other  properties 
indicate  such  a  difibrence,  as  the  distinct  imperfect  metallic 
lustre,  even  a  slight  difference  of  colour,  and  the  entire 
want  of  regular  forms,  as  it  cannot  be  said  with  perfect  se- 
curity whether  the  octahedrons  quoted,  really  belong  to 
the  present  species.    According  to  CoRDiEa,  it  consists  of 

Protoxide  of  Iron      79*20. 

Oxide  of  Titanium     14*00. 

Oxide  of  Manganese   1  -60. 

Alumina  0*80. 

It  occurs  in  the  Bohemian  Mittelgebiirge,  in  the  moun- 
tains  of  the  Bhon,  at  Andemach  on  the  Rhine ;  also  in 
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France,  in  Pomerania,  and  other  countries,  sometimes  in 
Buffid^t  quantity  (br  melting. 

d.   ]>ODECAHRDEAL  IEON«^B£. 
Franklinite.  PiTill.  p.  320.    Frankliilit*  Leoith*  S.  313. 

Fundamental  form.  Hexahedron,  Vol.  I.  Fig.  1. 

Simple  forms.    6,  Vol.  I.  Fig.  2. ;  D,  Vol  I.  Fig* 

81.;  B,  Vol.  I.  Fig.  33. 
Char,  of  Comb.  Tessular. 
Combinations.     1.  O.  D.      S.  O,  D.  B.  Sim.  Fig« 

155.,  without  the  faces  marked  P«    Irregular 

forms,  grains. 
Cleavage,    octahedron   very  indistinct.      Fracture 

conchoidal.     Surface  of  all  the  forms  smooth. 
Lustre  metallic.     Colour  iron-black.     Streak  dark 

brown.     Opake. 
Brittle.     Acts  upon  the  magnetic  needle,  but  does 
.  not  exhibit  magnetic  poles.     Hardness  =  6-0  ,.« 

6-5.    Sp.  Gr.  =  6091. 

Campoufid    Varieties.     Massive:    composition 
granular,  strongly  connected. 

OBSE&VATIOirS. 

1.  The  dodecahedral  Iron-ore  consists,  according  to  Bek^ 

THIEB,  of 

Peroxide  of  Iron  66-00. 

Oxide  of  Zinc  17-00. 

Red  Oxide  of  Manganese  16*00. 

Its  composition  is  expressed  in  the  formula  Zn  +  Mn  -f* 

•  •  • 

4  Fe,  which  corresponds  to  17*2  oxide  of  zinc,  15*7  oxide  of 
manganese,  and  67*1  peroxide  of  iron.   It  is  soluhle  without 
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efifervesoence  ia  heated  murUUc  acid.  In  a  high  degree 
of  temperature  the  one  is  driven  oflE^  and  a  hard  compound 
of  iron  and  manganese  remains. 

2.  The  dodecshedral  Iron-ore  is  found  imbedded  in  pria* 
matic  Zinc-ore  and  rhombohedral  Lime-haloide  in  several 
mines  in  Sussex  county,  New  Jersey,  in  North  America. 
Those  crystals  which  present  the  most  distinct  forms,  are 
imbedded  in  the  prismatic  Zinc-ore,  and  not  those  in  the 
Lime-haloide.  But  alresdy  these  exhibit  rounded  &ces  on 
the  solid  angles  of  the  octahedron,  which,  being  enhuged, 
are  the  only  ones  remaining  in  the  irregular  grains  imbed- 
ded in  the  rhombohedral  lime-haloide. 

4.  RHOMBOHEDRAL  IROK-ORE. 

Rhomboidal  Iron-Ore.  Jam.  Syst  Vol.  III.  p.  199.  Msn. 
p.  246.  Specular  Iron.  Red  Iron-Ore.  Phill.  p.  224. 
228.     £i8englanz.  Rotheisenstein.  Thoneisenstein  (in 

eirt>  Wehn.  Hoffm.  H.  B.  III.  2.  S.  229.  239.  274. 
lutstein.  Hausm.  I.  S.  269.  Eisenoxyd.  Leonh.  S. 
336.  Fer  oligiste.  Fer  oxyd^  (in  part>  H au  y.  Trait^ 
T.  IV.  p.  38.  104.  Fer  oligiste.  TabL  comp.  p.  94. 
Traitd,  2de  £d.  T.  IV.  p.  5. 

Fundamental  form.    Rhombohedron.   R  =  85**  58^. 
Vol.  I.  Fig.  7. 

a  »  ^^"^041. 

Simple  forms.     R  —  oo  (o)  ;  R  — .  4  =  1 70**  16' ; 

R  — 8(j/)  =  160»42';  R —2  (*)=  142^56'; 

R  — 1  =  116^7';    R(P);    R  +  1  (fc)  =  e»» 

42^;  R+OD(r);  P  +  1  (n)  =  128" (X,  122^29'; 

f  P  +  8  =  12r  5\  ISQ^*  IG';    P  +  oo   (z); 

(P  —  2)6  (g)  ^  11T>  68',  189"  49^,  118"  21'. 
Char,  of  Comb.  Rhombohedral. 
Combinations.     1.  R  —  oo.  R.  Sim.  Fig.  111. and 
Fig.  119.    Vesuvius. 


OEl>ER  Vlli.      BHOMBOUEDRAL  IRON-ORB.  408 

S.  R  —  2.  B.  Elba. 

5.  R— 'OD.  P  +  1.  Framont,  Lorraine. 

4  R  —  00.  R.  P  +  !•  Sim.  Fig.  143.  Alten- 
berg.  Saxony. 

6.  R  ~  2.  R.  P  +  1.  Fig.  124.  Elba. 

6.  R  — 3.  R— 2.  R— 1.  R  (P  — 2)«.  P+1. 
R  +  1.  I  P  +  3.  Elba. 

Cleavage,  R  —  qd.  R.  In  some  varieties  scarce 
any  traces  appear,  while  in  others  it  seems  to  be 
perfect,  which,  however,  must  be  in  a  great  mea- 
sure attributed  to  composition.  Fracture  con* 
choidal,  uneven.  Surface,  those  rhombohedrons 
which  are  in  parallel  position  with  R,  as  R  —  4, 
R  —  9,  R  -I-  00,  particularly  the  obtuse  ones,  are 
horizontally  streaked,  sometimes  so  deeply  that 
they  appear  rounded ;  R  is  sometimes  streaked 
parallel  to  the  edges  of  combination  with  P  +  1 ; 
K  — •  8  is  uneven  and  oflen  curved,  it  is  striated 
at  the  same  time  parallel  to  the  edges  of  combi* 
nation  with  R  —  2;  R-^lis  sometimes  curved 
but  always  smooth. 

Lustre  metallic.  Colour  dark  steel-grey,  iron-black. 
Streak  cherry-red,  reddish-brown.  Surface  fre- 
quently tarnished ;  generally  with  the  exception 
of  R  —  00,  which  may  be  useful  to  beginners  in 
finding  the  true  position  of  the  crystals.  Opake; 
very  thin  laminie  are  faintly  translucent,  and 
shew  a  deep  blood-red  colour. 

Brittle.    Sometimes  feeble  taction  upon  th^  magne 
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tic  needle.      Hardness  =  5*5  ...  65.      Sp.  Gr. 
=  5*251 9  a  crystalline  variety  from  Sweden. 

CompoMtd  VarieHes.  Twin-crystals:  1.  Axis 
of  revolution  perpendicular,  face  of  composition  par- 
allel to  R  — «  00 ;  the  individuals  are  continued  be- 
yond the  face  of  composition  (Altcnberg,  Saxony). 
Sometimes  two  individuals  in  the  same  position  are 
joined  in  a  face  of  11  +  oo,  and  terminate  at  this 
face  (Stromboli).  S.  Axis  of  revolution  perpendi- 
cular, face  of  composition  parallel  to  a  face  of  R, 
generally  observable  in  the  reversed  situation  of 
thin  films  engaged  in  the  mass  (Elba).  Faces  of 
composition  in  these  directions  must  not  be  con- 
founded with  faces  of  cleavage. 

Globular,  reniform,  botryoidal,  and  stalactitic 
shapes :  surface  generally  smooth,  composition  more 
or  less  thin  columnar,  sometimes  even  impalpable ; 
in  this  case  the  lustre  becomes  imperfect  metallic,  and 
the  colour  red;  fracture  of  impalpable  compound  va- 
rieties even,  flat  conchoidal,  or  uneven.  Compound 
varieties  often  join  in  a  second  and  third  com{X)si- 
tion,  which  are  curved  lamellar  and  granular ;  the 
junction  of  granular  masses  produces  frequently 
very  smooth  faces,  while  the  reniform  surface  of 
the  curved  lamellar  compositions  is  rough,  and 
more  difficultly  obtained  by  separating  the  par- 
ticles limn  the  first.  Massive:  composition,  1.  Co- 
lumnar, generally  imperfect,  thick,  and  diverging 
from  common  centres.      2.  Granular,   and    often 
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impalpable,  sometimes  very  distinct  and  easily  se- 
parated ;  often,  however,  they  are  strongly  cohe- 
rent ;  if  they  are  impalpable,  their  lustre  decreases, 
their  colour  becomes  red,  and  the  fracture  even, 
uneven,  or  flat  conchoidal.  8.  Lamellar,  joined 
in  the  face  of  R  — >  oo,  thick  and  variously  bent ; 
sometimes,  however,  they  are  so  thin  that  they 
allow  blood-red  light  to  pass;  if  they  are  still 
thinner,  their  colour  becomes  red  altogether,  and 
their  lustre  imperfect  metallic :  the  faces  of  com- 
position are  often  irregularly  streaked.  When  the 
coheaon  among  the  particles  is  diminished,  the  la^ 
mellar  varieties  become  scaly  and  glimmering,  the 
granular  ones  earthy  and  dull.  Pseudomorphoses 
in  the  shape  of  rhombohedral  Lime-haloide^  octa- 
hedral Fluor-haloide,  &c. 

OBSERYATIOirS. 

1.  There  can  hardly  be  a  more  atriking  example  of  the 
necessity  of  correctly  ascertaining  the  simple  and  com- 
pound state  of  a  mineral,  than  that  afforded  in  the  species 
of  rhombohedral  Iron-ore,  even  in  r^pird  to  the  correct 
determination  of  the  species  itself;  for  the  two  species  of 
Specular  Iron-ore  and  Red  Iron-ore  entirely  depend  upon 
this  composition.  Its  importance  extends  likewise  to  the 
determination  of  the  genus ;  for  the  connection  between  the 
octahedral,  rhombohedral,  and  prismatic  Iron-ore,  cannot 
be  rightly  understood  if  we  do  not  pay  attention  to  the 
simple  or  compound  state  of  their  varieties.  Specular  Iron- 
Ore  contains  all  the  simple  varieties  and  those  of  the  com- 
pound ones,  which  have  not  yet  lost  their  metallic  appear- 
ance by  the  too  small  size  of  their  component  individuals. 
Those  in  thin  lamellar  compositions  have  been  called.iVt< 
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eaetomi  Specular  Inm-Ore^  while  the  rest  form  the  Commom 
Specular  Irou^Ore.  Thoee  varieties  wliich  have  lost  the 
metaffic  appearance  are  included  within  the  Red  Iron^Ore^ 
divided  into  Fibrout  Red  Iron-Ore  or  Red  HetnatUe^  which 
occurs  in  renifonn  and  other  imitative  shapes,  and  consists 
oi  columnar  particles  of  composition ;  into  Compact  and 
Odirey  Red  Iron-Ore,  which  are  massive,  and  consist  of 
impalpable  granular  individuals  more  or  less  firmlj  con- 
-  nected;  and  into  Scaly  Red  Iron-ore,  or  Red  Iron  FrotA,  con- 
sisting of  very  small  scaly  lamellar  particles,  which  in  most 
cases  are  but  sligfatlj  coherent.  This  varietjr  is  in  imme^ 
diate  connexion  with  the  micaceous  specular  iron^ire,  and 
an  uninterrupted  transition  exists  between  it  and  the  cijfr* 
tallised  specular  iron-ore  Itself  Among  the  varieties  of  Ciay 
Irou^Ore^  the  following  may  be  considered  as  an  appendix  to 
the  present  species,  all  of  which  are  of  a  red  colour,  but  more 
or  less  impure,  and  mixed  with  earthy  substances.  Reddle 
^oneaaes  an  earthy,  ooane  slaty  fracture ;  it  soils  and  writes, 
and  may  be  used  as  a  drawing  materiaL  Jatpery  Clay  Irotu 
Ore  has  an  even,  or  large  and  flat  conchoidal  fracture,  and 
a  hardness  which  is  considerable  if  compared  with  other 
minerals  of  a  simUar  formation.  Columnar  and  Lenticular 
Clay  Iron-Ore  are  distinguished,  the  first  by  the  columnar 
form,  the  latter  by  the  flattisfa  granular  form  of  its  particles 
of  composition. 

2.  The  micaceous  specular  iron-ore,  analysed  by  Bu- 
CHOLZ,  and  the  red  hematite,  analysed  by  D^AubuissoiT) 
have  been  found  to  consist  of 

Peroxide  of  Iron        100-00        90-00 ...  94-00. 

Oxide  of  Manganese     0-00  a  trace. 

Silica  0-00  2-00. 

lime  0-00        a  trace      1-00. 

Water  0-00  2-00  ...3-00. 

Its  chemical  sign  is  Fe,  the  proportion  of  metal  to  that  of 
oxygen  being  «  69*34  :  30*66.  The  day  iron-ores,  being 
more  or  less  mixed  with  earthy  substances,  vaiy  in  their 
contents,  and  several  of  their  properties  are  dependent  upoa 
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the  nature  of  these  admixtures.  Thus  lenticular  day  inm- 
ore  is  very  rkh,  while  the  columnar  variety  contains  but 
little  iron,  and  is  produced  from  nodules  of  common  clay 
iron-stone  originally  engaged  in  connnon  clay,  which  have 
been  converted  by  the  influence  of  heat  from  burning  coal 
seams,  the  one  into  columnar  clay  iron-ore,  the  other  into 
porcelain  jasper.  The  rhombohedral  Iron-ore  is  infusible 
before  the  blowpipe,  but  melts  with  borax,  and  forms  a 
green  or  yellow  glass,  like  pure  oxide  of  iron.  It  is  like- 
wise soluble  in  heated  muriatic  acid. 

3.  It  occurs  most  commonly  in  beds  and  veins  in  andent 
rocks.  Clay  iron-ore  forms  either  by  itself  beds  in  secondary 
mountains,  or  it  is  included  in  beds  of  clay  in  the  shape  of  no- 
dules or  irregular  masses.  Ilhombohedral  Iron-ore  occurs  in 
crystals  among  the  rodcs  ejected  by  Vesuvius,  and  lining  the 
4»vities  sad  fissures  of  lava,  where  it  seems  to  be  a  product  of 
sublimation.  In  beds,  it  is  generally  accompanied  by  other 
ores  of  iron,  several  species  of  the  genera  Feld-spar,  Augite- 
spar,  and  Garnet ;  rhombohedral  Lime-haloide  and  rhom- 
bohedral Quartz ;  in  veins,  the  compound  varieties  are 
chiefly  associated  with  several  varieties  of  rhombohedral 
Quartz  (such  as  Iron-flint,  &c.),  the  simple  ones  in  narrow 
veins  in  primitive  mountains,  likewise  with  rhombohedral 
Quartz,  but  moreover  with  prismatic  Feld-spar  and  Albite, 
with  ores  of  titanium,  &c. 

4.  Tlie  most  distinct  crystals,  sometimes  of  considerable 
size,  are  found  in  the  island  of  Elba,  along  with  hexahedral 
Iron-pyrites  and  rhombohedral  Quartz ;  at  Framont  in 
Lorraine ;  at  St  Gothard  in  Switzerland ;  in  Dauj^iuy, 
where  they  occur  in  narrow  veins  in  primitive  rocks; 
in  the  vicinity  of  Mount  Vesuvius,  and  in  the  island 
of  Stromboli.  Besides  the  island  of  Elba,  there  occur 
considerable  quantities  of  this  spedes  in  Norway  and  Swe- 
den, in  Stiria,  &c.  frequently  mixed  with  octahedral  Iron- 
ore.  Micaceous  Iron-ore  is  very  common  in  the  beds 
of  brachytypous  Farachrose-bary te  in  Stiria  and  Carinthia. 
Red  Iron-ore  is  found  in  Saxony,  Bohemia,  the  Hart^,  tl^e 
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Fichtelgebuige,  at  Ulventone  in  Lsncashire,  and  other 
places  in  England,  and  in  nianj  other  countries.  Jasperjr 
clay  iron-ore  is  almost  entirely  confined  to  the  vicinity  of 
Fischau  and  Meiendorf  near  Wienerisch  Neustadt  in  L«ower 
Austria ;  the  columnar  variety  occurs  in  several  localities 
of  the  north  of  Bohemia,  in  the  counties  of  Elbqgeo  and 
Leitmaitz ;  the  lenticular  day  iron-ore  forms  a  bed  in  tbe 
transition  district  of  central  Bohemia,  in  the  counties  of 
Pilsen,  Beraun,  and  Rackonitz,  &c.  The  species  of  rliom- 
bohedral  Iron-ore  is  not  a  rare  one,  and  several  of  its  Ta» 
rieties  are  met  with  in  different  countries. 

ft.  The  rhombohedral  Iron-ore  is  a  mineral  of  the  hi^esi 
importance,  and  yields  a  considerable  proportion  of  the 
iron  annually  produced  in  the  different  quarters  of  the 
globe.  Red  Hematite,  sometimes  also  compact  Bed  Iron- 
ore,  are  used  for  polishing  metals,  and  Beddle  as  a  writing 
material. 

5.    PRISMATIC  IRON-OBB. 

Prismatic  Iron-ore.  Jam.  Syst.  Vol.  III.  p.  335.  Man. 
p^  250.  Hydrous  Oxide  of  Iron.  Brown  Iron-ore. 
r H  ILL.  p.  226. 230.  Brauneisenstein  (excepting  Braun- 
eisenrahm).  Thoneisenstein  Qii  part).  Wern.  Hofim. 
H.  B.  III.  3.  S.  250.  274.  Brauneisenstein.  Hausx. 
I.  S.  268.  Eisenoxyd-Hydrat.  Leovh.  S.  342.  Fer 
oxyd^  (in  part).  Hao  y.  Traits,  T.  IV.  p.  104.  Fer 
oxyd^  (excepting  Fer  oxydc^  carbonat^.  TabL  comp. 
p.  9&  Trait/,  3de  £d.  T.  IV.  p.  101. 

Fundamental  form.  Scalene  four-sided  pyramid. 
Vol.  I.  Fig.  9. 

Combinations,  somewhat  resembling  Fig.  20.,  but 
variously  modified  on  the  angles,  where  the  py- 
ramids e  and  p  occur  in  the  figure.  They  are 
compressed  between  M  and  A/,  and  elongated 
in  the  direction  of  w.       Incidence  of  rf  on   d 
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•  =  117'  8(y,  of  fi  on  AT  =  lir  50',  according  to 
Phillips,  n  on  n  over  M  =  ISO'  14',  according 
to  Brooke. 

Cleavage,  pretty  distinct,  parallel  to  the  broad 
faces  of  the  crystals.  Surface,  deeply  streaked 
in  a  longitudinal  direction. 

Lustre  adamantine.  Colour,  various  brown  shades, 
of  which  yellowish-brown,  hair-brown,  clove- 
brown,  and  blackish-brown,  are  the  most  com- 
mon. Streak  yellowish-brown.  Crystals  often 
semi-transparent,  and  shewing  a  blood-red  tint. 
Other  varieties  are  nearly  opake. 

Brittle.  No  action  on  the  magnet.  Hardness 
=  50  ...  5*5.  Sp.  Gr.  =  S  9S3,  of  tf  columnar 
compound  variety. 

Compotind  Varieties.  Globular,  reniform,  stalac- 
titic  and  fruticose  shapes :  surface  of  various  de- 
scriptions, smooth,  granulated,  reniform,  drusy; 
composition  columnar,  individuals  very  delicate, 
often  impalpable.  In  the  latter  case  fracture  be- 
comes even,  flat  conchoidal  or  uneven.  The  com- 
position is  often  repeated  ;  granular  and  curved  la- 
mellar masses  are  formed  of  columnar  composi- 
tions, the  faces  of  composition  being  either  smooth, 
or  covered  with  reniform  asperities.  Massive :  com- 
position columnar  or  impal[>able.  Sometimes  the 
particles  are  so  slightly  coherent,  that  the  mass  ap- 
pears earthy  and  dull.     Pscudomorphoscs  of  rhom- 

*  bohedral  Limc-haloide. 
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OBSERVATIONS^ 

I.  The  division  introduced  amonj^  the  yarietiev  of  the 
present  species  is  similar  to  that  which  lias  been  given  to 
Ked  Iron-Oce.  We  must  except,  however,  the  Brown 
Iron-Froth  which  this  division  contains,  since  it  properij- 
does  not  belong  to  the  present  species.  Moreover,  some 
of  what  are  generally  considered  as  pseudomorphoses  or 
supposititious  crystals,  must  be  excluded,  because  they  are 
not  real  pseudomorphoses,  consisting  of  compound  varie* 
ties  of  this  species,  but  decomposed  varieties  of  three 
others,  the  hexahedral  and  prismatic  Iron-pyrites,  and  the 
bnu^ytypous  Parachrose-baryte,  to  wMdi  they  must  be 
severally  referred.  The  Fibroiu  Brown  Iron-ore  or  Bmvit 
Hematiu  contains  the  real  crystals  and  the  compound  va. 
rietiea  in  stalactitic,  reniform,  and  other  imitative  shapes, 
also  those  massive  varieties  in  which  the  compontion  still 
may  be  ascertained.  Compact  Brown  Iron-ore  comprehends 
those  imitative  shapes  and  massive  varieties,  in  which  the 
composition  is  no  longer  observable,  but  which  are  still 
firmly  connected  ;  while  Ochrey  Brown  Iron-ore  is  applied 
to  those  which  have  an  earthy  texture,  and  are  firiablek 
As  impure  varieties  of  the  species  we  must  consider  some 
of  the  day  Iron-ores,  such  as  the  Gnuwiar^  the  Commim^ 
the  Pt#i/&rm,  and  the  Reniftrvi  clay  iron-ore.  The  granular 
variety  is  composed  of  compact  roundish  or  globular  mass- 
es, the  reniform  one  of  alternating  coats  of  difierent 
colour  and  consistency,  disposed  in  a  reniform  surfaoew 
In  the  pisiform  variety  we  meet  with  a  similar  composi- 
tion, only  in  small  globules,  parallel  to  the  sur&oe  of 
which  the  lamellie  are  disposed.  The  compact  pisiform 
day  iron-ore,  however,  does  not  belong  to  the  present 
spedes,  but  it  is  decomposed  prismatic  Iron-pyrites,  as  is 
demonstrated  not  only  by  the  crystalline  forms  which  it 
presents,  and  which  are  described  in  books,  but  likewise 
ftom  the  nucleus  of  undecomposed  pyrites,  which  ^Bi^st 
spedmens  of  it  often  contain* 
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2.  Aooording  to  D'AvBUifiSoir,  the  present  species  con- 
sists of 

Peroxide  of  Iron  92-00  84*00. 

Water  14-00  1100. 

Oxide  of  Manganese  2*00  2'00. 

Silica  1-00  2*00. 

■  •  ■ 

It  is  a  hydrate  of  peroxide  of  iron,  2  Fe  +  3  Aq,  the  pro- 
portions of  peroxide  of  iron  and  water  being  as  85*30  to 
14*70.  The  first  analysis  refers  to  a  hematitic  variety,  and 
the  second  to  a  compact  one.  Before  the  blowpipe  it  be- 
comes black  and  magnetic.  It  melts  with  borax  into  a 
green  or  yellow  glass,  and  ia  soluble  in  heated  nitro-muria- 
ticadd. 

3.  The  present  species  occurs  in  beds  and  reins.  In  the 
first  it  is  very  generally  accompanied  by  brachytypous  Pa- 
rachrose-baryte,  sometimes  also  by  prismatic  Hal-baryte, 
rbombohcdral  and  prismatic  Lime-haloide,  rhombohedral 
Quartz  (often  Calcedony),  and  other  species.  These  beds 
are  included  both  in  ancient  and  in  secondary  rocks,  the 
latter  of  which,  though  very  thick,  do  not  extend  to  a  great 
distance.  It  is  frequently  associated  with  the  species  of  the 
following  genus,  particularly  where  it  occurs  in  veins.  In 
these  repositories  also  a  crystallised  variety  in  thin  lamellae 
has  been  found,  and  has  received  the  name  of  RubtHgltmmer 
or  Gothite,  Another  variety  in  velvety  reniform  shapes  oc- 
curs in  silver-veins,  with  hexahedral  Lead-glance,  &c 
Acicular  crystals  are  met  with  in  geodes  of  rhombohedral 
Quartz,  probably  formed  in  veins,  and  in  agate  balls.  Those 
varieties  of  clay  iron-stone  which  belong  to  the  present 
species  either  form  beds  by  themselves  in  secondary  rocks, 
or  they  are  imbedded  in  strata  of  clay  in  the  shape  of  lar- 
ger or  smaller  globular  concretions,  some  of  them  belonging 
to  the  coal  measures,  others  to  various  kinds  of  sandstone. 

4.  Prismatic  Iron-ore  is  very  plentiful  in  some  countries. 
It  is  found  in  beds  in  gneiss  along  with  granular  limestone, 
at  Friesach,  at  HUttenberg,  and  in  the  valley  of  Lavant  in 
Cariathia,  at  Turnich  and  Eisenerz  in  Stiria ;  in  the  last 
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place,  li«werer,  it  is  not  very  common.    Under  similar  dr- 
cumstsDces  it  is  met  with  at  Torotzko  in  Transylvaiiia, 
and  probably  also  at  Dobschau,  Szirk,  &c  in  Hungary.     It 
likewise  occurs  in  beds  at  Schneeberg  in  Saxony,  at  Kaau- 
dorf  and  Saalfeld  in  Thuringia,  partly  in  newer  rock&     It 
is  found  in  veins  in  various  parts  of  Saxony,  Nassau,  the 
Hartz,  &C. ;  and  among  these  are  some  of  the  finest  varie- 
ties in  imitative  shapes.    Giithite  is  found  in  the  districts 
of  Siegen  and  Sayn  $  the  velvety  varieties  at  Przibxam  in 
Bohemia,  seveml  crystallized  varieties,  sometimes  deter- 
minable, in  the  vicinity  of  Bristol  in  £ngland,  and  in  the 
lake  of  Onega  in  Russia.    Granular  clay  iron-ore  is  found 
in  Eichstadt,  in  Wirtembeig,  in  Switzerland,  in  Salzburg, 
and  in  the  Tyrol.    Rich  varieties  of  the  common  clay  iron- 
ore  occur  in  Bohemia,  in  Silesia,  at  Wefarau  in  Lusatia,  in 
Westphalia,   but  particularly  in  £ngland   and   Scotland. 
The  kidney-shaped  variety  is  met  with  near  Teplitz  ki  Bo- 
hemia, Tamowitz  in  Silesia,  in  Poland,  in  sevend  districts 
of  Lower  Stiria,  &c.    The  pisiform  clay  iron-ore  is  found 
in  Swabia,  Franconia,  Hessia,  and  other  countries.    In  some 
.    of  them,  however,  also  the  compact  variety  is  often  found 
in  caves  in  limestone,  as  at  Wochein  in  Carniola,  or  also 
in  several  of  the  highest  limestone  mountains  of  Stiria, 
whf  re  it  is  met  with  in  single  specimens,  as,  for  instance, 
upon  the  Reichenstein  near  Eisenerz. 

6,  The  prismatic  Iron-ore  is  by  no  means  less  important 
in  the  manufoctures  of  cast  and  wrought  iron,  than  the 
preceding  species.  The  pig-iron  obtained  from  melting  its 
purer  varieties  with  charcoal  in  particular  may  be  easily 
converted  into  steel. 

6.    I>I-FKISMLATIC  lEOM-OBE. 

Lievrite.  Jam.  Syst.  Vol.  III.  p.  639.  Man.  p.  324. 
Uevrite.  Yenite.  Phill.  p.  24.  Uevrit  We&n. 
Hoffin.  H.  B.  II.  1.  S.  376.  Ilvait.  Hausm.  II.  S.  665. 
Lievrit.  Leonh.  S.  366.  Yenite.  HAur.  TabLcomp. 
p.  42.  Fer  ealear^siUceux.  Traits,  2de  £d.  T.  IV.  p.  9k 
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Fundamental  form.  Scalene  four-sided  pyramid. 
P  =  189^  Sr,  117«  88^,  77"  16'.  Vol.  I.  Fig.  9. 
Hauy. 

a  :  b  :  c  »  I  :  V^'1428  :  ^22857. 

Simple  forms.  P  —  qd  ;  P  (o) ;  P  +  qd  (if) 
=  lir  87;  (fr  +  cx>)»  =  78"  «8';  Pr  (P) 
=  118"  2';  fr+  oo. 

Char,  of  Comb.  Prismatic. 

Combinadons.   1.  P.    P  +  qd.  2.  Pr.  P  +  oo. 

3.  Pr.     P.     P  +  OD.     Fig.  4.  4.  Pr.     P, 

P  +  00,  (fr  +  od)'.  All  of  them  from  Elba. 

Cleavage^  Pr  and  P  +  oo  indistinct,  more  easily 
observed  P  —  oo  and  Pr  +  oo.  Fracture  im- 
perfect conchoidal,  uneven.  Surface  streaked, 
of  the  vertical  prisms  parallel  to  the  axis,  of  the 
rest  of  the  faces  very  frequently  parallel  to  the 
edges  of  combination  between  Pr  and  P. 

Lustre  imperfect  metallic.  Colour  intermediate  be- 
tween iron-black  and  dark  greyish-black,  passing 
into  greenish-black.  Streak  black,  sometimes  in- 
clining to  green  or  brown.     Opake. 

Brittle.  Hardness  =:5'B...  60.  Sp.  Gr.  =  3-994, 
a  crystalline  variety  from  Elba. 

Compound  Varieties,  Massive :  composition  co- 
lumnar, thin  and  strtught,  sometimes  granular,  the 
individuals  being  scarcely  distinguishable. 

OBSERVATIONS. 

1.  According  to  Descotils,  the  di* plasmatic  Iron-ore 
consists  (^ 
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CX.ASS  IT. 

Oxide  of  Iron                55-00. 

Silica                               28-00. 

Lime                               12-00. 

Oxide  of  Man^neae        3-00. 

Alumina                            0*00. 

After  having  been  exposed  to  heat,  it  acts  on  the  magnetic 
needle.  Before  the  blowpipe  it  melts  easily  and  without  e& 
fervescence  Into  an  opake  glass,  which  is  likewise  magnetic 
Glass  of  borax  is  coloured  by  it  vellowish-green.  It  is  so* 
luble  in  muriatic  acid. 

2.  The  present  species  is  found  in  beds  in  primitive  rocks, 
along  with  paratomous  and  prismatoidal  Augite-^r,  with 
dodecahedral  Garnet,  xfaombohedral  Quartz,  octahedral 
Iron-ore,  &c 

3.  Its  chief  localitj  is  the  island  of  Elba,  where  it  is 
found  in  crystals  sometimes  of  considerable  size  ;  but  it  has 
been  discovered  abo  at  Kupferberg  in  Silesia,  at  Foasnm 
in  Norway,  in  Siberia,  and  in  North  America. 

GcKos  XI.    MANGANESE.ORE. 

1.   PYRAMIDAL  MANGAKESE-ORE. 

Foliated  Black  Manganese-Ore.  Jah.  Syst.  VoL  III. 
p.  263.  Black  Manganese.  Phil  L.  p.  381.  Schwarzer 
Braunstein.  Werk.  Hoffm.  H.  B.  IV.  1.  S.  149. 
Blattriger  Scliwarz^Braunstein.  Hausm.  I.  S.  293. 
Manganese  oxvd^  hydrate.  Hauy.  Traitd,  2de  Ed. 
T.  IV.  p.  264.' 

Fundamental  form.     Isosceles  four-sided  pyramid. 
P  =  lOIP  25',  IIT  54'.     Vol.  I.  Fig.  8.  Ap. 

a  SI  iw/2*76. 

Simple  forms.     JP  —  4  (a)  =  139"  56',  68"  46'; 

P  —  1  =  114«  61',  W  IV  i  P  (P). 
Char,  of  Comb.  Pyramidal. 
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Combinations.     1.  |P  —  4.     P.     Fig.  105. 

2.  |P  — 4.     P  — 1.     P. 
Cleavage,  P  —  oo  rather  perfect ;  P  —  1  and  P 

less  distinct,  and  interrupted.'    Fracture  uneven. 

Surface,  |  P  —  4,  very  smooth  and  shining,  P 

horizontally  streaked  and  often  dull. 
Lustre  imperfect  metallic.     Colour  brownish-black. 

Streak  dark  reddish-  or  chestnut-brovirn.   Opake. 
Hardness  =50...  5-5.     Sp.  Gr.  =  4 722,  of  a 

crystallised  variety. 

Compound  Varieties,  Twin-crystals :  Axis  of 
revolution  perpendicular,  face  of  composition  par- 
allel to  a  face  of  P  —  1.  Fig.  .106.  The  com- 
position  is  often  repeated  parallel  to  all  the  faces  of 
the  pyramid.  Fig.  107.  Generally  small  particles 
only  of  the  surrounding  individuals  are  joined  to 
the  central  one.  Massive:  composition  gmnular, 
firmly  connected. 

OBSERVATIONS. 

1.  The  pyramidal  MaDganese-ore  consists  of  oxide  of 
manganese,  but  no  analysis  of  it  has  yet  been  published. 
Perhaps  the  variety  from  Piedmont,  analysed  by  Beazi^ 
Lius,  which  yielded  oxide  of  manganese  76*90,  siUca*  IShl^, 
oxide  of  iron  4*14,  and  alumina  2-80,  may  belong  to  the 
present  species.  In  the  oxidating  flame  of  the  blowpipe 
it  yields  a  fine  amethyst  cblbirred  gteas.  It  is  solulile  in 
heated  sulphuric  acid. 

2.  It  has  been  found  in  vt^ns  in  porphyry,  alonjf^^with 
other  ores  of  manganese  at  Oehrenstock,  near  Ilmenliu  in 
Thuringta,  and  at-  Ifalefeld  in  the  Hartz.  From  these  lo- 
calities at  least  it  seems  to  be  a  rare  mineral 

VOL,  II.  2d 
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2.   UNCLSATABLR   lffAK6A19ESE>01tB. 

Compsct  and  fibrous  Mangsnese-Ore  or  Black  Hema- 
tite. Jam.  Syst.  VoL  III.  p.  261.  262.  Prismatic 
Manganese-Ore  or  Black  Manganese-Ore  (in  part). 
Man.  p.  2M.  Blade  Iron-ore  (in  part).  Compact  Grej 
Oxide  of  Maaganese.  Phill.  p.  232.  244.  Scfawarz- 
eisenstein.  Week.  Hofim.  H.  B.  III.  2.  &  270.  Fss- 
riger  uid  dichter  Schwarshraunstein.  Hausie.  L  S. 
293.  294.  Dichtes  Schwarz-Manganerz.  Leokb.  S. 
374.  Mangan^  ozjd^  noir-bninatre  ?  IIau  t.  TabL 
comp.  p.  1 10.  Mangan^  oxjd4  bjdrat^  concretion- 
n^  Tnite,  2de  Ed.  T.  IV.  p.  267- 

Regular  forms  and  cleavage  UDknowiu    Fracture 

not  obeervable. 
Lustre  imperfect  metallic.     Colour,  blueish- black 

and  grejrish-black,  passing  into  dark  steel-grey. 

Streak  brownish-black,  shining.     Opake. 
Brittle.     Hardness  =  £-0 . .. 60.    Sp. 6r.  =  4-145, 

a  botryoidal  variety. 

Compound  Varieties.  Reniform^  botryoidal, 
firuticose :  composition  columnar,  impalpable ;  frac- 
ture flat  conchoidal,  even  ;  in  a  second  composition 
it  is  curved  lamellar,  the  faces  of  cotnposition  being 
smooth,  rough,  or  granulated.  Massive:  compo- 
tttion  granular,  impalpable,  strongly  connected, 
fiacture  flat  conchoidal»  even. 

OBSEBVATIOya. 

1.  The  two  subspecies  of  Siadc  IrtnuOre^  the  Fibroiu 
Blade  Iron-Ore,  or  Blade  HernatU^  and  the  Conrad  Black 
Iron-Ore,  differ  from  each  other  like  the  analogous  varie- 
ties of  rhombohedral  and  prismatic  Iron-ore,  or  as  Bed 
and  Broirn  Hematite  di£fer  from  compact  Bed  and  Brown 
Iron-ore. 

2.  The  mixture  of  the  uncleavable  Manganese-ore  has 
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not  been  exactly  ascertained.  It  is  suppooed  to  contain  a 
considerable  proportion  of  oxide  of  iron.  It  ooloun  glass 
of  borax  yiolet-blue,  like  other  ores  of  manganese. 

3.  It  occurs,  sometimes  accompanied  by  prismatic  Iron* 
ore,  but  generally  along  with  other  ores  of  manganese,  in 
veins  in  ancient  rocks,  or  also  in  porphyry.  It  has  been 
found  in  several  districts  of  Saxony,  as  at  Spitzleite  near 
Schneeberg,at  Schimmel  near  Johanngeorgenstadt,at  Schle* 
gelsberg  near  Ehrenfriedersdorf,  &c  It  occurs,  besides, 
in  the  Hollert  mines  in  the  district  of  Siegen,  at  SchmaU 
kalden  in  Hessia,  at  Ilefeld  and  other  places  in  the  Harts. 
It  has  been  found  in  various  localities  in  Cornwall,  Devon* 
shire,  &c  in  England. 

3.    FBI6MAT0IDAL  MANGANESE- ORE. 

Fiismatic  Maiu^anese-Ore  (excepting  the  second  subspe* 
cies).  Jam.  Syst  YoL  III.  p.  251.  Prismatoidai  Man- 
ganese-Ore, or  Grey  Manganese^Ore.  Man.  p.  259* 
Grey  Oxide  of  Manganese.  Phill.  p.  243.  Grauer 
Braunstein.  Wern.  Hoffm.  H.  B.  IV.  1.  S.  137. 
Grau-Braunstein.  Hausm.  I.  S.  258.  Grau-Mangan- 
erz.  Leonh.  S.  371.  Maneanese  oxyd^  (excepting 
the  appendix).  Haut.  Traite,  2de  £d.  p.  243.  TabL 
comp.  p.  110.  Xndt^  2de  £d.  T.  IV.  p.  361.      . 

Fundamental  form.    Scalene  four-sided  pyramid. 
P  =  18<r  4^,  180"  64^,  80^  2!?.  Vol.  I.  Fig.  9.  Ap. 

a  s  b  s  c  a  1  s  fjS'S'l  t  V2-4. 

Simple  forms.    P  —  od  (o);  P  (P)  ;  P  +  od  (M) 
=  91^40';    (fr  —  1)*^  (y);    (fr  +  oo)«  (s) 

=z  7&  »&;    (P  +  00)^  =  14^  4Sf;    Pr  (d) 
sll^^iy;  Pr+oo;  Pr+l^SB^ff;  Pr  +  oD. 

Char,  of  Comb.  Prismatic. 

Combinations.      1.  P  -—  oo.    P  4-  od.    Gnmam, 
Aberdeenshire. 
8.  Pr.    P  +  OD.    Sim.  Fig*  1. 
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a  JPr,     P.    P  +  OD.     Figs.  S.  and  4. 
4,  P  —  OP.     Pr.     P.     (f r  —  1)^     P  +  a>. 
(Pt  +  <x>)^     Fig.  an.    The  three  last  varie- 
ties  from  Ihlefeld  in  the  Hartz. 

Cleavage,  f  r  +  oo  highly  perfect,  less  distinct 
P  +  QD  and  P  —  00.  Fracture  uneven.  Sur- 
face of  the  vertical  prisms  streaked  parallel  to 
their  edges  of  combination,  often  deeply  furrow- 
ed;  Pr  streaked  parallel  to  the  edges  of  combi- 

«  nadpn  with  P ;  P  —  qd  parallel  to  those  with 
Pr ;  Pr  is  often  rough,  the  remaining  faces  ge- 
nerally smooth. 

Lustre  metallia  Colour  dark  steel-grey,  iron- 
black.     Streak  brownish-black.     Opake. 

Brittle.  Hardness  =  2-5  . . .  30.  Sp.  6r  =  4-626, 
crystals  from  Ihlefeld. 

Compound  Varieties.  Twin-crystals:  face  of  com- 
position parallel,  axis  of  revolution  perpendicular  to 
a  face  of  Pr  =z  122**  SC.  Beniform,  botryoidal, 
£iod  other  ipaitative  shapes :  sui-face  generally  rough 
a(id  drusy  ;  composition  columnar,  of  various  sizes 
of  individuals,  often  forming  a  second  granular 
composi^n.  Massive:  composition  granular  of 
co^un^nar,  the  individuals  of  the  latter  of  various 
sizes^  and  often  impalpable.  Iq  thi$  c^^  ft^(^ure 
betC9in^  ^WVI^R*.  o^  earthy. 

^         1.  Grey  Manganete^Ore-haa  been  divided  into  several  isub* 

species,  chiefly  in  regard  to  its  mechanical  composition. 

'  Rddiaied  Grey  Manganese-Orf^comf^nsfip.  long  a^iauUur,  or 
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reed-like  prisms,  and  ftuch  masnve  varieties  as  consist  of 
'columnar  particles  of  composition,  while  the  filiated  one 
refers  to  short  prisms  and  granular  compositions.  Compact 
Grej  Manganese-Ore  contains  varieties,  composed  of  im- 
palpable granular  individuals ;  and  Earthy  Grey  Manganese- 
Ore,  such  as  have  lost  their  coherence,  and  appear  in  the 
state  of  an  earthy  powder. 

2.  The  composition  of  some  varieties,  belonging  to  pris- 
matoidal  Manganese-ore,  has  been  found  by  KLAPROtHtobe 

Black  Oxide  of  Manganese  90*60  89-OOi 

Oxygen  a'26  10-25. 

Water  700  0-60. 

It  is  infumble  before  the  blowpipe,  and  colours  f^aas  of 
borax  violet-blue.  It  is  insoluble  in  nitric  acid»  In  heat- 
ed sulphuric  acid  it  disengages  oxygen,  and  dilorine  is 
disengaged,  if  it  is  brought  in  contact  with  mnriatic  acid* 
•Also  before  the  blowpipe,  or  alone  in  a  strong  beat,  it  gives 
out  oxygen. 

3.  The  present  species  fi«quenlly  accompanies  prismatic 
and  rhombohedral  Iron-ore ;  sometimes  its  earthy  vaiietiea 
constitute  beds  by  themselves.  It  occurs  often  in  veins, 
particularly  in  porphyry,  along  with  prismatic  Hal-baryte. 

4.  Several  varieties  of  the  species  general^  occur  to- 
gether. They  occur  in  abundance  and  great  beauty  at 
Ihlefeld  in  the  Hartz,  and  at  Oehrenstock  near  Ilmenaii  in 
Thuringia.  But  they  are  found  likewise  at  Jofaanngeoi^n- 
stadt  and  Eubenstock  in  Saxony,  at  Flatten  in  Bohemia,  in 
several  places  in  Hungary,  in  Moravia,  Silesia,  and  France. 
They  are  met  with  also  in  diilferent  localities  in  £ng1and 
and  Scotland. 

1 6,  The  prismatoidal  Manganese-ore  is  a  usefiil  mineral 
in  the  manu&cture  of  glass,  and  painting  in  enameik  It 
is  likewise  essential  in  several  chemical  operations.  If 
found  along  with  iron-ores,  it  is  said  to  be  &vourabletothe 
quality  of  the  iron  extracted  from  the  latter. 

6.  Black  Wady  to  which  probably  Brown  Iron^Fro(h  wiU 
be  found  to  belong,  deserves  to  be  mentioned  in  the  pre- 
sent place  as  a  very  remarkable  mineral  among  those  which 
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contain  manganese.  It  oocun  in  reniform,  botrjoidal,  fru« 
ticose,  and  arborescent  shapes,  in  fi'oth-like  coatings  on  other 
minerals,  Ac^  or  also  massive.  Its  composition  la  colum- 
nar, generally  impalpable,  and  often  curved  lamellar,  the 
finacture  flat  conchoidal,  even,  or  earthy.  Some  varieties 
possess  imperfect  metallic  lustre.  The  colour  is  brown,  in 
various  shades,  the  streak  corresponding  to  the  colour,  onl  j 
shining.  It  is  opake,  very  sectile,  soils  and  writes ;  the 
hardness  is  about  0*6,  specific  gravity  wb  3*706.  It  must 
be  observed  here,  that  although  the  varieties  seem  to  be 
very  l^;fat  when  lifted  with  the  hand,  yet  they  imbibe  wa- 
ter  with  violence,  as  soon  as  they  have  been  immersed  into 
it,  and  they  sink  immediately ;  from  which  it  appears  that 
those  indications  of  the  spedfic  gravity  which  state  it  as 
bebg  below  1*0,  must  be  erroneous.  Black  Wad  mixed 
with  lint-seed  oil  undergoes  a  spontaneous  combustion.  Ac- 
cording  to  Klaproth,  a  variety  from  the  Hartz  consists  of 

Oxide  of  Manganese  08-00. 

Oxide  of  Iron  6*50. 

Water  17*60. 

Carbon  1*00. 

BaryU  and  Silica  9*00. 
Bro?m  Iron-froth  is  frequently  fbund  in  various  imitative 
ahapes  in  geodes  of  prismatic  Iron-ore.  Blade  Wad  pro- 
bably occurs  under  similar  circumstances.  Very  fine  va- 
rieties of  the  first  are  met  with  at  Hiittenbeig,  Friesach, 
Loben,  and  other  places  in  Carinthia,  also  at  Kamsdorf  in 
Thuringia.  The  localities  of  Black  Wad  are  particularly 
Devonshire  and  Cornwall,  but  also  the  Harts  and  Pied- 
mont. This  is  probably  also  the  colouring  matter  in  the 
dendritic  delineations  upon  stcatitei  limestone,  and  other 
substanoes. 
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ObobeIX.    metal. 

GbvosI.     arsenic. 

1.   KATIVX  AESENIC. 

Native  Anenic.  Jam.  Sjat  YoL  III.  p.  104.  Man.  p. 
267.  Native  Anenic  Phili^  p.  275.  Gediegen  Ar- 
aenik.  Weav.  Hoffm.  H.  B.  I Y.  1.  S.  207.  Gediegen 
Araenik.  H a vs k.  I.  S.  1 20.  Gedi^n-Arsenik.  Leokh. 
S.  164.  Arsenic  nati£  Haut.  Traits,  T.  lY.  p.  220. 
TabL  comp.  p.  108.    Traits,  2de  Ed.  T.  lY.  p.  236. 

Regular  forms  and  cleavage  unknown. 

Lustre  metallic.  Colour  tin-white,  a  little  inclining 
to  lead-grey,  very  soon  tarnished  dark-grey  on 
being  exposed  to  the  air.  Streak  unchanged,  ra- 
ther shining. 

Brittle.  Hardness  =  8*5.  Sp.  Gr.  z=  5.766!^  a 
Saxon  variety.  According  to  Bbeouank,  that 
of  the  melted  arsenic  is  =  8*808. 

Compound  Varieties.  Reticulated,  reniform  and 
stalactitic  shapes :  composition  granular,  small  and 
often  impalpable ;  it  is  sometimes  columnar,  form- 
ing a  second  curved  lamellar  composition ;  the  indi- 
viduals being  generally  impalpable,  and  the  faces  of 
the  second  composition  reniform  or  uneven.  In  co- 
lumnar particles  of  composition  we  may  often  observe 
cleavagein  a  direction  perpendicular  to  the  axis  of  the 
individuals.    Massive,  sometimes  with  impresuons. 

OB8ZEVATIOV8. 

1.  Native  Anenic  la  the  puie  metal  aa  produced  bj  na- 
ture. •  Two  varieties  yielded  to  Johk, 

Arsenic  06«00       97*00. 
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ADUmony  3*00         2-00. 

Oxide  of  Iron  and  Water    1-00  1  -00. 

Upon  ignited  charcoal,  or  before  the  blowpipe,  it  emits  a 
strong  garlick  smell,  and  copious  white  fumes,  and  at  last 
disappears  altogether.  It  is  the  ToktiHzed  metal,  and  not 
the  white  fumes  of  arsenious  acid,  which  possess  that  odour^ 

2.  It  is  most  generaUj  found  in  veins,  seldom  in  beds, 
and  is  accompanied  by  hemi-prismatic  Sulf^ur,  riiombohe« 
dnd  Rubj-blende,  and  various  species  of  the  orders  Metal, 
Pyrites,  Glance,  &c.  Rarely  it  is  met  with  along  with 
b»ahedral  Gold  and  prismatic  Tellurium-glance. 

3.  Native  Arsenic  is  not  uncommon  in  several  of  the 
mines  of  Annaberg,  Schneeberg,  Marienberg,  and  Frei- 
berg in  Saxony ;  it  occurs  at  Joacfaimsthal  in  Bohemia, 
al  Andreasbeigin  the  Hartz,  in  the  Bhick  Forest,  in  Al- 
sace,  at  AUempnt  in  Dauphiny,  at  Kongsbexg  in  Norway, 
at  Kapnik  in  Transly  vania,  and  in  beds  at  Orawitza  in 
the  Bannat  of  Temeswar. 

« 

4.  It  is  variously  employed  in  metaliui^cal  processes,  it 
cuten  into  th«  jMimpoBitkon  of  certain  kinds  of  glass  and  of 
many  colours,  and  has  been  intcoduoed  ^en  among  the 
pharmaceutical  preparations.    It  is  a  violent  poison. 

Gbnvs  II.    TELLURIUM. 
1.    NATIVE  TELLUIIIUM. 

Hexahfidral  Tellurium.  Jam.  Syst.  VoL  III.  p.  I1& 
Native  Tellurium.  Man.  p.  238.  Native  Tellurium. 
Fbill.  p.  326.  Gediegen  Silvan.  Weak.  Hoffm.  H. 
B.  IV.  1.  S.  lao.    Gediegen-Tellur.  Uausm.  I.  S.  128, 

.  Gediegen-Tellur.  Leonh.  S.  180.  Tellure  natif  ferrU 
f^re  et  aurif^re.  Hauy.  Trait^,  T.  IV.  p.  826.  Tel- 
lure natif  auro*ferrif ere.  TabL  comp.  p.  1 19.  Traits,  2de 
Ed.  T.  IV.  p.  379. 

Form  rhombohedral.  Mr  Phillips  quotes  a  com- 
bination similar  to  Fig.  112.,  the  inclination  at 
the  basf}  of  the  isosceles  six-sided  pyramid  being 
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=  115°  IS'.     Cleavage  in  various   directions, 

which  have  not  been  ascertained. 
Lustre    metallic.     Colour    tin-white.     Streak  un 

changed. 
Rather  brittle.     Hardness  =  20...  2-5.     Sp.  Gr. 

=  6*116,  Elapboth. 

Compound  Varieties.  Massive:  composition 
distinctly  granular,  individuals  small ;  sometimes  a 
tendency  to  columnar  composition. 

OBSESVATIONS. 

1.  According  to  KukPROTH,  the  native  Tellurium  con* 

BUtfl  of 

Tellurium  92*55. 

Iron  7*20. 

Gold  0*25. 

It  melts  easily  upon  charcoal  before  the  blowpipe,  bums 
with  a  greenish  flame,  and  is  rolatilised.  The  odour  of 
faone-raddish,  which  some  varieties  exhale,  as  has  been  ob- 
served by  BBBSxi.iiTa,  is  owing  to  selemum,  and  not  to 
tellurium. 

2.  The  native  Tellurium  occurs  in  sandstone  probably 
in  beds,  or  in  veins  which  are  of  contemporaneous  forma- 
tion with  the  rock.  It  is  accompanied  by  rhombohedral 
Quartz  and  hezabedral  Iron-pyrites,  also  by  hezahedral 
Gold,  particularly  that  variety  in  dust-like  particles  which  is 
known  among  the  collectors  and  mineral  dealers  in  the 
Austrian  states  by  the  name  of  Spanish  Snt^f. 

3.  It  has  been  found  in  pretty  considerable  quantities  in 
the  mine  of  Maria  Loretto  at  Facebay  near  Zalathna  in 
Transylvania.  It  is  very  rare  at  present.  It  was  melted 
in  order  to  extract  the  proportion  of  gold  which  it  contains. 
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Gnraslll.    ANTIMONY. 

1.    BHOMBOHEDBAL  ANTIMONY. 

Dodecahedral  Antimony.  Jam.  Syst  YoL  III.  p.  110. 
Man.  p.  25d.  Native  Antimony.  Philz..  p.  329.  Ge> 
di^i^n  Antimon  oder  Spiesglas.  Webn.  Hoflxn.  H.  B. 
lY.  1.  S.  99.  Gediegen-Spuflsirlanz.  Hausm.  I.  &  125. 
CSediegen  Antimon.  Leonu.  S.  150.  Antimoine  natif. 
Haut.  Traits,  T.  IV.  p.  252.  TabL  comp.  p.  112. 
Traits  2de  £d.  T.  IV.  p.  279. 

Fundamental  form.     Rhombohedron.    &  =  IIT 
16'.  Vol.  I.  Fig.  7.    Ap. 

a  »  V  1*273. 

Simple  forms.      R—  oo;  R;  R-fS  =  69°88'; 
P  +  00.     Combinations  not  observed. 

Cleavage,  R  —  oo  highly  perfect,  and  posseanng  a 
strong  lustre ;  R  distinct  and  easiij  obtained, 
but  shewing  a  less  degree  of  lustre ;  R  -f  S  dif- 
ficultly obtained  and  interrupted ;  faint  traces  of 
P  -h  00.  The  result  of  all  these  ckavages  is  si- 
milar to  Fig.  1279  oi^Iy  ^he  faces  o  and  ^r  are 
enlarged.  Surface  of  R  —  oo  triangularly  streak- 
ed, R  in  a  horizontal  direction,  and  parallel  also 
to  its  own  edges.    Fracture  not  observable. 

Lustre  metallic.    Colour  tin-white.      Streak  un« 
changed. 

Rather  brittle.     Hardness  =  3*0  ...  8*5.    Sp.  Gr. 
=  6*646,  the  Swedish  variety. 

Compownd  Varieties.  Reniibrm:  surface  reni- 
form  or  uneven ;  composition  of  flat  grains  col-' 
lected  into  curved  lamellae.  Massive:  compoa^ 
tion  granular  of  various  sizes  of  individuals^  easily 
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separated ;  faces  of  composidon  striated  agreeaUy 
to  the  faces  of  cleavage. 

OBSERVATIONS. 

1.  According  to  Klapbotb,  the  riiombohedzBl  Antmumj 
eooflistsof 

Antimonj  08*00. 

Silver  1-00. 

Iron  0*26. 

Before  the  blowpipe  it  melts  quickly  into  a  globule,  and 
continues  to  bum,  when  heated  to  redness,  even  if  the 
blast  is  suspended.  It  emits  copious  white  fumes,  which 
are  deposited  round  the  globule ;  first  yellowish-white  oc- 
tahedrons, probably  of  antimonious  acid,  are  formed,  and 
then  snow-white  prismatic  crystals  of  oxide  of  antimony, 
with  which  at  last  the  whole  globule  is  covered.  Some  of 
the  varieties  leave  a  globule  of  silver,  when  the  contents 
of  antimony  have  been  entirely  volatilized.  It  crystallises 
readily  from  fusion. 

2.  The  rhombohedral  Antimony  is  found  in  veins  travers- 
ing ancient  rocks,  and  is  principally  accompanied  by  other 
species  that  contain  antimony.  The  Antimony  Oehre^  whidi 
idso  occurs  with  it,  seems  to  be  the  product  of  its  decom^ 
position. 

3.  The  present  species  was  first  discovered  at  Sahlbeig 
near  Sahla  in  Sweden,  and  afterwards  at  Allemont  in 
Dauphiny,  where  it  occurs  in  curved  lamellar  compound 
varieties,  which  consist  of  granular  ones,  and  at  Andreas- 
berg  in  the  Hartz. 

8.    PBISMATIC  ANTIKONY. 

Octahedral  Antimony.  Jam.  Syst.  VoL  III.  p.  113. 
Prismatic  Antimony  or  Antimonial  Silver.  Man.  p. 
259.  Antimonial  Silver.  Phill.  p.  286.  Spiesf^as- 
Silber.  Arsenik-Silber.  Werk.  Hottm.  H.  B.  III.  2.  S. 
46.  48.  Silberspiessglanz.  Hausm.  I.  S.  126.  Anti- 
moD-Silber.  Leomh.  S.  204.        Ai^nt  antimonial. 
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Haut.  Tndt^,  T.  III.  p.  391.    TabL  comp.  p.  7^ 
Traits,  2de  £d.  T.  III.  p.  258. 

Fundamental  form.  Scalene  four-sided  pyramid. 
Vol  I.   Fig.  9. 

Simple  forms.  P  —  oo  (o)  ;  T—l(z);  P  (y)  ; 
P  +  00  (3f)=li(f  (nearly);  fr;  f  r  +  1  (P)  ? 
f  r  +  OD  (A). 

Char,  of  Comb.     Prismatic. 

Combinations.     1.  P  —  qd.    P  +  oo.    fr  +  oo. 
Andreasberg,  Hartz. 
«.  P_oo.  P— 1.  P.  jPr  +  1.  P+OD.  fr+oo. 
Fig.  28. 

Cleavage,  P  —  oo  and  !Pr  distinct,  the  former 
streaked  parallel  to  the  edges  of  combination  with 
ftr;  imperfect  in  the  direction  of  P  +  oo.  Frac- 
ture uneven.     Surface  in  general  smooth. 

lAistre  metallic.  Colour  silver-white,  inclining  to 
tin-white.     Streak  unchanged. 

Havdness  =  8-6.  Sp.  Gr.  =  9*4406,  Hauy  ; 
=  9-820,  Klaproth. 

Compound  Varieties.  Twin-crystals :  face  of 
composition  paralld,  axis  of  revolution  perpen- 
dicular to  a  face  of  P  +  oo.  It  is  often  repeated  in 
parallel  layers,  or  in  layers  parallel  to  both  the  faces 
of  P  +  QD.  The  result  is  as  in  prismatic  Lime- 
haloide,  di-prismatic  Lead-baryte,  and  other  species, 
and  similar  therefore  to  Figs.  38.  and  39.  Mas- 
sive :  composition  granular,  individuals  of  various 
sizes,  and  easily  separated.  Pseudomorphic  six- 
sided  prisms. 
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OBSESVATIONS. 

1.  The  Arsenical  Silver  is  considered  by  Professor  Haus- 
MAVK  as  a  more  or  less  intimate  mechanical  mixture  of 
native  Arsenic  or  of  prismatic  Arsenical-pyrites  with  pris* 
matic  Antimony ;  and  several  mineralogists  have  regarded 
the  Antimonial  Silver  and  the  Arsenical  Silver  as  varieties 
of  the  same  species.  Very  few  of  their  properties  have 
yet  been  ascertained ;  among  those  which  are  known,  the 
curved  lamellar  composition  peculiar  to  Arsenical  Silver, 
and  its  readiness  to  assume  grey  tarnished  colours,  the 
last  of  which,  however,  is,  perhaps  not  without  foundation, 
ascribed  to  native  Arsenic,  perhaps  also  specific  gravity, 
may  serve  to  distinguish  it  from  Antimonial  Silver.  It 
appears,  therefore,  that  an  accurate  examination  of  both 
substances  is  a  thing  yet  very  much  wanted. 

Antimonial  Silver -occurs  in  crystals  and  massive  varie- 
ties consisting  of  granular  individuals ;  Arsenical  Stiver  is 
found  in  curved  lamellar  compositions,  consisting  of  very 
thin  crystalline  coats.    These  are  subject  to  tarnish. 

2.  According  to  Kjlaproth,  the  Antimonial  Silver  con« 
sists  of  16-00  to  24*00  of  antimony,  and  84*00  to  76*00  of 
silver;  the  Arsenical  Silver,  according  to  the  same  au-. 
Chor,  of 


Arsenic 

35*00. 

Antimony 

4*00. 

Silver    . 

12*76. 

Iron 

44-25. 

Before  the  blowpipe  the  pure  varieties  vield  a  globule  of 
silver,  while  the  antimony  is  driven  ofil 

3.  It  is  found  in  veins,  accompanied  by  hexahedral  Sil- 
yer,  native  Arsenic,  hexahedral  Lead-glance,  and  various 
other  species.  Antimonial  Silver  is  found  at  Altwolfoch  in 
Fiirstenbei^,  and  Andreasbeig  in  the  Hartz ;  Arsenical  SO- 
ver,  also  in  the  Hartz,  and  Guadalcanal  in  Estremadura  in 
Spain. 

4.  It  is  a  rare  mineral,  and  is  highly  valuable  for  extact- 
iog  silver,  wherever  it  isibund  in  sufficient  quantity. 
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GekusIV.    bismuth. 

1.   OCTAHEDRAL  BI8MITTR. 

Octaliedral  Bismuth.  Jam.  Srst.  VoL  III.  p.  107*  Maa. 
p.  200.  Native  Bismuth.  Phill.  p>  272.  Gediegen 
Wismuth.  WxRN.  HofiEb.  H.  B.  iV.  I.  S.  65.  Ge* 
diegen  Wismuth.  Hausm.  I.  S.  123.  Gediegen-^(V1»- 
muth.  Leonh.  S.  211.  Bismuth  natif.  Haut.  Tiait^ 
T.  IV.  p.  184.  TabL  comp.  p.  106.  Tndt^  2de  £d. 
T.  IV.  p.  202. 

Fundamental  form.    Hexahedron.    VoLL  Fi^.  1. 

Simple  forms,      y^  Bieber  near  Hanau;    — -r^* 

Vol.  I.  Fig.  18.  14. ;  D,  Vol.  I.  Fig.  81. 
Char,  of  Comb.  Semi-tessular,  with  inclined  faces. 

Combinations.     !•  y   ""  j"    ^^-  ^^- 
2.2.    -?.    D. 

2  2 

Cleavage,  octahedron,  perfect,  and  easily  obtttned. 
Fracture  not  observable.  Surface  rough,  gene- 
rally covered  with  a  grey  ojtide. 

Lustre  metallic.  Colour  silver-white,  much  indin- 
ing  to  red,  subject  to  tarnish.    Streak  unchanged* 

Sectile,  almost  malleable.  Hardness  =  St'O  ...  2*5. 
Sp.  Gr.  =  9*737,  a  variety  from  Altenberg ;  = 
9-612,  the  melted  metal. 

Compound  Varieties.  Imbedded  feathery  and 
arborescent  shapes.  Massive :  composition  granu<« 
lar,  individuals  very  distinct,  though  small. 

OBSERTATIOKS. 

1.  This  is  the  pure  metal,  as  produced  by  nature.    It  is 

*'   very  fusible,  and  melts  even  at  the  flame  of  a  candle.    Be« 

fore  the  blow^pipe  it  is  volatilised,  and  leaves  a  yellow  coat- 
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.  ing  upon  the  charcotl.  It  is  solnble  in  nitric  acid,  but  the 
solution  yields  a  white  precipitate,  if  farther  diluted.  It 
crystallises  easily.from  fusion. 

2.  Octahedral  Bismuth  occurs  chiefly  in  veins  in  gneiss 
and  clay-slate,  and  is  accompanied  by  ores  of  silver,  cobalt, 

'  tin,  &C.  The  Bismuth-ochre,  which  in  a  gneat  measure 
depends  upon  the  presence  of  that  metal,  is  likewise  often 
found  along  with  it. 

3.  Its  chief  localities  are  several  of  the  Saxon  and  Bo- 
hemian silver  and  cobalt  mines  at  Schneeberg,  Annaberg, 
Marienberg,  Johanngeorgenstadt,  Joachimsthal,  Ac  Laige 
deavable  varieties  have  been  fi>und  in  the  tin  mine  of  Al« 
ienbeig.  It  is  found  besides  at  Bieber  in  the  principality 
of  Hanau,  in  the  Sophia  mine  at  Wittichen  in  Furstenberg^ 
at  L5Hng  in  Carlnthia,  at  Fahlun  in  Sweden,  Modum  in 
Norway,  in  France,  &c  It  occurs  with  ores  of  cobalt  in 
Wheal  Spamon  near  Redruth,  and  with  prismatic  Bismuth- 
glance  at  Carrock  in  Cumbeiland. 

4.  It  enters  into  the  composition  of  several  metallic  al- 
loys used  in  the  arts,  and  is  employed  in  certain  technical 
or  metallurgic  operations. 

Gbvus  V.    MERCURY. 
1.    BODECAHEDRAL  MERCORY. 

Dodecahedzal  Mercury,  or  Native  Amalgam.  Jam.  Syst. 
VoL  III.  p.  86.  Man.  p.  261.  Native  Amalgam.  Phill. 
p.  357.  Natiirlich  Amalgam.  Wxnir.  Hoffm.  H.  B. 
III.  2.  S.  21.  Amalgam.  Hausm.  I.  S.  107*  Amal. 
gam.  LxoNB.  S.  207*  Mercure  axgentaL  Haut. 
Traits,  T.  III.  p.  432.  TabL  comp.  p.  77-  Trait^ 
2de  Ed.  T.  III.  p.  307- 

Fundamental  form.    Hexahedron.    Vol.  I.  Fig.  I. 

Simple  forms.  H  («) ;  O  (r),  Vol.  I.  Fig.  2 ;  D, 
Vol.  I.  Fig.  81. ;  As  (t)y  Vol.  I  Fig.  82.;  Ci 
(*),  Vol.  I.  Fig,  84. ;  Ti  (/),  Vol.  I.  Fig,  85. 

Char,  of  Comb.  Tessular. 
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Combinations.  1.  O.  D.  2.  H.  D.  Ci.  8.  H. 
O.  D.  A5 .  C 1 .  T 1 .  All  of  them  from  Moschel- 
landsberg. 

Cleavage,  very  indistinct  traces  parallel  to  the  dode- 
cahedron. Fracture  conchoidal,  uneven.  Sur- 
face smooth  and  shining. 

Lustre  metallic.  Colour  silver-white.  Streak  un- 
changed. 

Brittle ;  it  emits  a  grating  noise  when  cut  with  a 
knife.  Hardness  =  8-0 ...  3-5.  Sp.  Gr.  =18*756, 
both  observed  in  crystallised  varieties. 

Compound  Varieties.  Massive:  individuals  scarce- 
ly discernible,  fracture  conchoidal,  uneven. 

OB8BRVATIOKS. 

1.  Two  kinds  of  native  Amalgam  have  been  distinguish, 
ed,  in  refeience  to  the  ndid  or  fluid  state  in  which  it  is 
found.  The  fluid  varieties  must  be  considered  as  solutions 
of  the  solid  ones  in  fluid  Mercurj. 

2.  Bodecahedral  Mercury  con^ts  of 
Silver      36*00.  27*50. 
Mercury  64-00.  Klaproth.       72*50.  Cosdier. 

Before  the  blowpipe  the  mercury  is  driven  oflT,  and  we  ob» 
tain  a  globule  of  pure  silver. 

8.  The  present  species  is  always  found  in  the  repositories 
of  pentomous  Ruby-blende.  It  is  accompanied  by  other 
ores  of  silver  and  mercury,  and  by  hexahedral  Iron-pyrites. 

4.  It  occurs  at  Moschellandsberg  in  the  Palatinate,  and 
at  Hosenau  in  Hungary  ;  it  is  said  abo  to  -  have  been  met 
with  in  France,  Spain  and  Sweden. 

2.  FLUID  mercuiiy: 

Fluid  Native  MercUrj.   Jam.   Syst  Vol.  III.   p.   83. 
Liquid  Native  Mercury.  Man.  p.  260.    Native  Quicki. 
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lilver.  Phill.  p.  357*  Oedi^pen  Queckailber.  Wc&k. 
Hoffm.  H.  B.  III.  2.  S.  1&  Gediesen  Quecksilber. 
Hausm.  I.  S.  108.  Gedi€gen.Quecisilber.  Leonh. 
S.  186.  Mercure  nati£  Hau  y.  Trait^  T.  III.  p.  423. 
TabL  comp.  p.  77*  Traits,  2de  £d.  T.  III.  p.  297* 

Amorphous.     Liquid. 

Lustra  metallic.     Colour  tm-white. 

Ilardness  =  0*0.    Sp.  Gr.  =  18*581,  Hauy. 

OBSERVATIOXfl. 

1.  Fluid  Mercury  is  the  pure  metal,  as  produced  by 
nature.  It  is  entirely  volatile  before  the  blowpipe,  and 
easily  soluble  in  nitric  acid. 

2.  Uke  the  dodecahedral  Mercury,  it  occurs  in  the  re» 
poflitories  of  peritomous  Ruby-blende,  in  the  shape  of 
small  globules  or  drops.  Sometimes  it  is  found  in  narrow 
fissures  of  those  rocks,  which  accompany  that  mineraL 

3.  The  most  important  and  well  known  localities  of  fluid 
Mercuxy  are  Idria  in  Camiola,  and  Almaden  in  Spain. 
In  smaller  quantities  it  is  found  at  Wolfitein  and  Morafeld 
in  the  Palatinate,  also  in  some  places  in  Carinthia,  in  Hun- 
gary, in  Peru,  and  other  countries. 

4.  The  quantity  of  fluid  Mercuiy  found  in  nature  is  too 
small  to  allow  of  its  being  applied  to  any  useful  purpdies. 
The  metal  obtained  from  the  peritomous  Buby-blende,  is 
employed  for  making  thermometers  and  barometers,  also  in 
Ysrious  chemical  and  pharmaceutical  preparations,  in  the 
amalgamation  of  gold  and  silver  ores,  in  the  production  of 
artificial  cinnabar,  in  the  processes  of  silvering  mirron,  of 
^ding,  and  for  many  other  purposes. 


GnrcaVI.    SILVER. 

1.   BEXAHEORAL  SILVER. 

Hexahedrsl  Silver.  Jam.  Syst.  VoL  III.  p.  08.  Man.  p. 
261.       Native  Silver.  Thill,  p.  285.       Gediegen 

VOL.  II.  2  E 
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fiilber.  Wk&v.  Hoffin.  H.  B.  III.  8.  S.  38.  Gediegen- 
Silber.  Hausm.  I.  S.  1(^5.  Gediegen-Silber.  Lxovh. 
S.  192.  Argent  nati£  Hauy.  Traite,  T.  III.  p.  384. 
TabL  comp.  p.  73.    Tndt^  2de  Ed.  T.  III.  p.  249. 

Fundamental  form.    Hexahedron.   Vol.  I.  Fig.  1. 

Simple  forms.   H  (r),  Eongsberg,  Norway ;  O  (n) 

Vol.  I.  Fig.2.,  Mexico;  Ca  (o)  Vol  I.  Fig. 84.^ 
Kongsberg. 

Char,  of  Comb.  Tessular. 

CombinatioDS.    1.  H.  O.  Vol  I.  Fig.  8.  and  4. 
S.  O.  Ca.  Kongsberg. 

Cleavage,  none.  Fracture  hackly.  Surface,  the 
octahedron  striated  in  a  triangular  direction, 
parallel  to  its  edges  of  combination  with  the  hexa- 
hedron or  the  ioositetrahedron.  The  remaimng 
faces  often  rough,  but  even. 

Lustre  metallic.  Colour  silver-white,  more  or  less 
subject  to  tarnish.     Streak  shining. 

Ductile.  Hardness  =  ft*5  ...  8-0.  Sp.  6r.  == 
10-4748,  Hauy. 

Compound  VaruHes.  Twin-crystals,  compound 
parallel  to  one  of  the  fiices  of  the  octahedron.  Denti- 
form, filiform  and  capillary  shapes,  also  reticulated, 
arborescent  and  in  plates.  Often  the  individuals  are 
still  discernible,  but  frequently  also  their  extent 
can  be  no  longer  ascertained.  In  the  latter  case 
the  surface  of  the  dentiform  and  filiform  shapes  is 
longitudinally  streaked.  Masuve:  composition 
scarcely  observable,  fracture  hackly.  Plates,  form, 
ed  in  fissures,  also  superfidal  coatings* 
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OBflXRTATIOVS. 

1.  Native  Silver  has  been  divided  into  commOH  and  aurU 
Jhrout  native  Silver.  It  is  at  present  impossible  to  decide 
whether  the  latter  ought  to  be  united  as  a  varietj  with 
the  former,  or  whether  it  forms  a  species  of  Its  own ;  as 
we  are  not  yet  sufficiently  acquainted  with  all  its  physical 
properties,  by  which  alone  this  question  can  be  decided. 
Specific  gravity  and  the  yellowish  colour  form  the  distinc- 
tive marks  between  them ;  but  as  these  might  be  explain* 
ed  by  mere  mechanical  juxtaposition  of  the  two  metals^ 
they  are  not  alone  sufficient  for  this  purpose. 

2.  The  common  varieties  present  the  pure  silver,  as 
produced  by  nature,  occasionally  alloyed  with  a  small  pro* 
portion  of  antimony,  arsenic^  iron,  &c.  A  variety  of  the 
auriferous  native  silver  yielded  to  Exap&otb,  and  another 
to  Fo&DTCE,  the  following  ingredients : 

Silver  36-OQ  72*00. 

Gold    54-00  23-00. 

The  hexahedral  Silver  is  soluble  in  cold  nitric  acid,  but  in 
sulphuric  acid  only  with  the  assistance  of  heat.  It  crys* 
tallises  fcom  fiision*. 

8.  Hexahedral  Silver  occurs  principally  in  veins,  tra* 
versing  gneiss,  day-slate,  and  other  primitive  and  transi* 
tion  rocks.  It  is  accompanied  by  numerous  species  of  the 
orders  Eerate,  Metal,  Pyrites,  Glance,  and  Blende,  alsa 
by  rhombohedral  Quartz^  rhombohedral  and  macrotypous 
Lime-haloide,  &c  The  auriferous  native  silver,  though  it 
is  found  in  the  same  repositories,  is  fiu:  more  scarce.  Thei 
formation  of  Block  Silver^  a  black,  friable  substance,  which 
is  very  rich  in  silver,  seems  to  depend  chiefly  upon  the  pre« 
senoe  of  native  Silver,  or  also  of  hexahedral  l^ver-glaooeii 

*  Ajglobule  of  silyer  melted  before  the  bkwpjpe,  if  not  too 
large,  rorms  while  crystallising  a  sinffle  individual,  in  which  the 
ftces  of  the  octahedron,  the  hexahearon,  and  the  dodecahedron 
may  be  most  distinctly  traced,  and  admit  of  measurement  by 
ibe  reflective  goniometer,  but  particularly  those  of  the  octahe- 
dron.   The  suifine  of  the  globule  appears  reticubitecU  B* 
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4.  There  are  but  few  couatnes  in  which  hexahednil  Sil- 
ver is  found  in  any  considerable  quantity.  Among  these 
are  the  mining  districts  of  Saxony  and  Bohemia,  also  Nor- 
way and  Siberia,  but  particularly  Mexico  and  Peru.  It 
occurs  more  sparingly  in  the  Hartz,  in  Hungary,  in  Swa- 
bia  and  Franconia,  and  other  countries.  The  Saxon  va- 
rieties are  chiefly  known  from  Freibei^,  Schneebexg,  Jo- 
hanngeorgenstadt,  &c. ;  the  Bohemian  varieties  fhnn  Joa- 
chimsthal,  Frzibram,  Ratiborzitz,  &c.  Large  and  well  de- 
fined crystals  were  foiteierly  found  at  Kongsbeig  in  Nor- 
way. It  is  met  with  at  Andreasberg  in  the  Hartz,  at  Alt- 
wolfach  in  Swabia,  in  the  Bauphiny,  in  France,  at  Schem* 
nltz  in  Hungary,  &c ;  it  is  found  likewise  in  Wheai  Mexi- 
co, Wheal  Duchy,  and  several  other  mines  of  ComwaU. 
The  localities  of  auriferous  native  Silver  are  Eongsberg  in 
Norway,  and  Schlangenberg  in  Siberia. 

6.  The  employment  of  silver  in  coinage,  in  the  manu- 
fixture  of  plate,  and  of  various  articles  of  luxury,  ia  well 
knoim.  Other  metals  are  frequently  covered  with  a  coat  of 
it ;  it  is  useful  in  the  construction  of  several  parts  of  the 
chemical  and  philosophical  apparatus,  for  which,  however, 
it  is  required  to  be  perfectly  pure.  It  is  used  also  in  phar- 
*     macy.  ' 

GbnvsVII.    gold. 
1.  HEXAHSDRAL  GOLD. 

Hexahedral  Gold.  Jam.  Syst  YoL  III.  p.  55.  Man.  p.  262. 
Native  Gold.  Phill.  p.  832.  Gedi^^n  Gold.  Wsnir. 
Hoffm.  H.  B.  III.  I.  S.  1 0.  Gediegen-Gold.  Electrum. 
Hausx.  I.  S.  100. 102.  Gediegen-Gold.  Leonh.  S.  177- 
Or  natif.  Haut.  Trait^  T.  III.  p.  374.  TabL  comp. 
p.  73.  Traits,  T.  III.  p.  236. 

fundamental  form.    Hexahedron.    Vol.  I.  Fig.  1 . 

Simple  forms.     H  (r),  Transylvania;  0(n).  Vol.  I. 

Fig.  2.  Siberia;  D  (s)  Vol.  I.  Fig.  SI.,  Catharinen. 
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burgy  Siberia;   As,  Vol.  L  Fig.  33.,  Siberia; 
C«  (o)  Vol.  I.  Fig.  34.,  Transylvania. 

Char,  of  Comb.  Tessular. 

Combinations.  L  H.  O.  Vol.  I.  Fig.  3.  and  4., 
Matto  Grosso,  Brazil.  2.  H.  D.  Fig.  151. 
8.  H.  Ci.  Fig.  158.  4.  H.  O.  Ca.  The  three 
last  from  Transylvania. . 

Cleavage,  none.  Fracture  hackly.  Surface ;  the 
hexahedron  otten  hollow ;  the  octahedrons  either 
rough  or  smooth,  in  combinations  generally  the 
latter ;  the  iooatetrahedrons  streaked  parallel  to 
the  edges  of  combination  with  the  hexahedron 
and  the  octahedron.  These  differences  in  most 
eases  are  not  distinctly  marked. 

Lustre  metallie.  Cciotir^  various  shades  of  gold- 
yellow.     Streak  shining. 

Ductile.  Hardness  =  2-5  ..,8-0.  Sp.  Gr.=14*867, 
a  rolled  mass  of  a  high  gold-yellow  colour; 
=  19-2587,  melted,  Hauy. 

Compound  Varieties,  Twin-crystals:  face  of 
composition  parallel,  axis  of  revolution  perpendicu- 
lar to  a  face  of  the  octahedron ;  pretty  frequent, 
particularly  in  the  icomtetrahedrons,  as  represented 
in  Fig.  157.  If  this  variety  be  compressed  in  the 
direction  of  the  axis  of  revolution^  Fig*  178  is 
formed,  having  the  appearance  of  an  isosceles  six- 
sided  pyramid  combined  with  a  three-^ded  one, 
amilar  to  the  crystals,  which  are  described  in  the 
Catalogue  of  the  Collection  of  Mr  Vom  deb  Null, 
Pari  III.  jp.  42.,  but  without  mentioning  the  regu- 
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Jar  cx>mpodtioii  upon  which  they  depend.  Filiform, 
capillary,  reticulated,  and  arborescent  shapes,  also 
leaves  or  membranes.  Sometimes  the  individuals 
are  still  discernible,  but  frequently  also  they  can  be 
no  longer  recognised.  Surface  drusy,  striated,  or 
smooth.  Massive:  composition  not  observable, 
fracture  hackly.  Plates,  superficial  coatings,  rolled 
masses. 

OBSERVATIOVS. 

1.  Although  the  division  which  has  been  introduced  in 
the  present  spedes  into  gotd-y^km^  brast^yeOowy  and  greylAm 
ytBom  Native  Gold,  seems  with  some  slight  modificatioos 
to  agree  with  the  geological  relations  of  its  varieties  ;  it  is 
yet  as  little  deserving  of  acceptance  as  any  other  division 
within  a  natuxal-historical  species.  The  gold-yellow  va- 
rieties comprise  the  specimens  of  the  highest  gold-jellow 
coloinns,  though  there  are  some  among  them  which  have 
a  rather  pale  colour;  thej  include  most  of  the  crystals, 
and  of  the  imitative  shapes,  in  fact  the  greater  part  of 
the  species  itself.  The  brass-yellow  native  Gold  is  confined 
to  some  of  the  regular  and  imitative  shapes,  of  a  pale  co* 
lour,  which' is  generally  called  brass-yellow,  and,  as  it  is 
said,  of  a  less  specific  gravity  than  the  preceding  one ;  but 
this  does  not  seem  to  have  ever  been  ascertained  by  direct 
experiment.  The  greyish-yellow  native  Gold  occurs  only 
in  those  small  flat  grains  which  are  mixed  with  the  native 
Platina,  and  possess  a  yellow  colour  a  littie  incliniog  to 
grey ;  they  are  said  to  have  the  greatest  specific  gravity  of 
them  alL  The  real  foundation  of  this  distribution  seems  to 
be  the  opinion  that  the  first  are  the  piuest,  the  second 
mixed  with  a  little  silver,  and  the  third  with  platina.  It 
is  not  known  whether  the  latter  admixture  really  takes 
place,  but  it  is  certain  that  several  varieties  of  gold-yellow 
native  Gold  contain  an  admixture  of  silver.  Some  mi- 
neralogists unite  the  auriferous  native  Silver  not  improper, 
ly  with  the  present  species. 


OBDSA  IX.  HEXAHEDAAL  GOLD.  4S0 

2«  A  variety  of  tbe  bxass-yellow  natiye  Gold  has  yielded 
to  Lampadius, 

Gold  96*60. 

SUver  2-00. 

Iron  1*10. 
Hexahedral  Gold  melts  pretty  easily^  and  is  soluble  only  in 
chlorine  or  nitro-muriatic  add.  Gold  may  be  obtained 
crystallised  from  fusion.  A  solution  of  muriate  of  gold  in 
sulphuric  ether  yields  hexahedral  crystals  on  evaporation. 
Brilliant  crystals  of  the  compound  form  of  the  hexahedron^ 
octahedron,  and  dodecahedron,  have  been  accidentally  form- 
ed by  exposing  for  several  years  an  amalgam  of  gold  wrapt 
up  in  cotton. 

8.  The  hexahedral  Go\A  is  so  minutely  disseminated  in 
Mveral  rocks,  that  its  presence  can  be  discovered  only  after 
pounding  and  washing.  It  occurs  foquently  in  beds,  in 
small  nodules,  imbedded  in  rhombohedral  Quartz  t  it  is 
more  rarely  met  with  in  imbedded  crystals*  JEt  occurs  in 
veins  traversing  various  kinds  of  rocks,  sometimes  very 
short  and  narrow,  presenting  a  great  variety  of  crystals  and 
imitative  shapes.  In  beds  it  b  generally  accompanied  by 
rhombohedral  Quartz  and  hexahedral  Iron-pyrites,  some- 
times aUo  by  prismatoidal  Antimony-glance  and  pyrami« 
dal  Scheelium-baryte.  In  veins  it  occurs  along  with  near- 
ly the  same  minerals,  but  likewise  with  many  others,  of  the 
orders  Glance,  Pyrites,  Blende,  Baryte,  Haloide,  Metal, 
&c  Hexahedral  Gold  is  often  found  in  the  sand  of  rivers, 
in  valleys  and  plains  into  which  it  has  been  carried  from  its 
original  repositories,  in  the  shape  of  ki^r  or  smaller,  ge- 
nerally flat  pebbles,  often  mixed  with  rhombohedral  Quartz. 
From  the  generally  high  gold-yellow  colour  of  these  varie- 
ties, it  seems  probable  that  they  are  derived  from  beds  or 
mountain  masses,  and  not  from  veins.  The  greyish-yellow 
native  Gold  occurs  in  a  similar  manner  along  with  native 
Platina.  In  this  kind  of  repositories  it  is  accompanied  by 
octahedral  Iron-ore,  peritomous  Titanium-ore,  (for  instance^ 
the  Nigrine  from  Ohlapian),  and  several  species  of  geWy 
among  which  pyramidal  Zircon  is  not  rarcb 
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4»  Tlie  gvettMi  quantity  of  hexahedral  Gold  is  found  in 
alluFud  soil  in  Brazil,  Mexico,  and  Pern,  sometimes  in 
pebbles  of  consldenble  size.  The  imbedded  crystals  fimn 
ICatto  Orosso  in  Brazil  indicate  a  formation  in  beds,  or 
rocks.  Also  in  TnmsylTania  a  conaderable  quantity  of 
gold  is  obtained  from  streamwoilu,  as  at  Ohlapian  near 
Hermannstadt.  At  Widdow  in  Ireland,  near  Leadhills, 
and  in  Perthshire  in  Scotland*,  in  sevend  districts  of  €ier« 
many  and  in  other  countries,  gold  is  found  in  the  sand  of 
rivers,  or  in  alluvial  deposits  from  them.  It  has  been  ob- 
served that  the  Rhine,  the  Danube,  and  othen  riven  are 
auriferous  only  in  plains,  from  whence  it  should  seem,  that 
the  gold  is  engaged  in  the  diluvium.  The  oiountain  of  Vo- 
rospatak  near  Abnidbanya  in  Transylvania,  is  a  remaikaUe 
ftiafawro  of  a  rock  impregnated  throughout  with  a  small 
portion  of  gold,  which  occun  aystallised  and  in  various 
imitative  shapes  in  the  numerous  short  and  narrow  veins 
which  traverse  it  in  all  directions.  This  mountain  has  been 
woriced  to  a  considerable  extent  since  the  time  of  the  Bo- 
mans  ;  it  consists  of  a  kind  of  greywacke  and  porphyry. 
Gold  occun  in  beds  at  PSnng,  Botza,  Maguika,  and  other 
places  in  Hungary,  also  in  the  Bannat  with  dodecahedral 
•  Garnet,  but  here  more  rarely.  In  the  same  khid  of  repo- 
ritories  it  is  found  at  Schellgaden  in  Lungau,  also  in  the 
valleys  of  Gastein,  Kauris,  Fusch,  Ac  in  Salzbuig,  and  in 
many  other  places  along  the  chain  of  Uie  Alps ;  in  the  Schlan- 
genbetg  in  Siberia,  Ac  It  is  met  with  in  veins  at  Crem- 
nitz  and  Schemnitz  in  Lower  Hungary,  and  in  many  dis- 
tricts of  Transylvania,  as  at  Offenbanya,  where  it  is  ac- 
companied by  prismatic  Antimony-glance,  at  Zalathna, 
where  it  is  accompanied  by  native  Tellurium,  and  in  seve- 
ral mines  between  Nagyag  and  Boitza.  At  Nagyag  it  oc- 
cun along  with  the  prismatic  Tellurium-glance. 


r 

*  The  varietv  from  Leadhills  is  of  a  hiflh  yellow  colour, 
that  from  Tumch  in  Glen  Coich  kt  Perthwire  is  very  pale. 
A  specimen  of  the  latter  in  Mr  Allav^b  collection  we^fas 
upwards  of  seven  guineas.    H. 
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5.  The  use  of  hezahedral  Gold  is  in  nuuij  respccU  analo- 
gou8  to  that  of  bexahednd  Silver,  and  perhaps  even  more 
extensive. 

Genus  YIIL    PLATINA. 

1.   VATIVB  FLATIKA. 

Native  Plattna.  Jam.  Sjst  YoL  III.  p.  49.  Man.  p.  264. 
Native  Platina.  Phh.l.  p.  324.  Gediegen  Platin. 
Werk.  Hoffm.  H.  B.  III.  2.  S.  7-  Pol^xen.  Hausk. 
I.  a  97.  Gediegen-PlaUn.  L.EONH.  S.  174.  Platinenatif 
ferrif^.  Hauv.  Traits,  T.  III.  p.  36&  TabLcomp. 
p.  72.  Traits,  2de  Ed.  T.  IIL  p.  226. 

Irregular  forms,  grains.  Surface  uneven,  some- 
times worn  off  by  attrition  (pebbles). 

Cleavage  none.     Fracture  hacklj. 

Lustre  metallic.  Colour  perfect  8teel*grey.  Streak 
unchanged,  shining. 

Ductile.  Hardness  =  4*0  ...  4-5.  Sp.  6r.  =f 
17*832,  rolled  masses. 

OBSERVATIOVS. 

I.  Native  Platina  generally  contains  a  little  iron.  It  is 
accompanied  besides  by  iridiiim,  osmium,  rhodium,  palla- 
dium, and  also  by  copper,  chrome,  and  titanium.  It  is 
very  refractory,  and  soluble  only  in  nitro-muriatic  acid. 

a.  The  original  repositories  of  native  Platina  are  not 
known,  it  having  hitherto  been  found  only  in  pebbles 
and  grains,  generally  small,  %ut  sometimes  upwards  of  a 
pound  and  a  half  in  weight.  It  is  accompanied  by  pyra- 
midal  Zircon  and  some  other  gems,  also  by  octahedral 
Iron-ore,  hexahedral  Gold,  and  native  Iridium  and  Pal« 
ladium. 

3.  Native  Platina  is  principally  found  in  SouUf  America, 
in  the  provinces  of  Choco  and  Barbacoas ;  also  at  Matto 
GroMo  in  BraziL    It  has  also  been  found  in  St  Domiiigo. 
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4»  The  ze&Bctory  property  of  this  metal,  and  the  dr- 
cumstanoe  that  it  is  not  acted  upon  hj  the  greater  part  of 
the  chemical  reagents,  render  it  extremely  valuable  in  the 
construction  of  philosophical  and  chemical  apparatus.  It 
is  used  also  for  covering  other  metals^  for  painting  on  por- 
celain, and,  like  gold  or  silver,  for  various  other  purposes. 

GmruslX.    IKON. 

1.    OCTAHEDRAL  IRON. 

Octahedral  Iron  (excepting  the  first  subsp.!  Jam.  Sjfst. 
Vol  III.  p.  97*  Man.  p.  264.  Native  Iron.  Phill. 
p.  213.  Gediegen  Eisen.  Week.  Hofiin.  H.  B.  IIL  2. 
S.  187.  Meteoreiaen.  Hausm.  I.  S.  114.  Gedi^en- 
Eisen.  Leokb.  S.  319.  Fer  nati£  Haut.  TahL  oompb 
p.  93.  Trait^  2de  £d.  T.  III.  p.  631. 

FundameDtal  form.     Hexahedron.  VoL  I.  Fig.  1. 

Simple  form.    O,  Vol.  I.  Fig.  £.     Irr^^lar  forms, 

grams. 
Cleavage  none.    Fracture  hackly.    Surface  rough, 

the  grains  rough  and  uneven. 
Lustre  metallic.      Colour  pale  steel-grey.      Streak 

unchanged,  shining.      Strong  action  upon  the 

magnet 
Ductile.    Hardness  =  4*6.     Sp.  Gr.  =  7*768,  the 

meteoric  variety  from  Elbogen. 

Compound  VaHeties.  Small  crystals  arranged  in 
rows.-  The  composition  in  larg€  masses  becomes 
visible,  if  an  artificial  surface  is  produced  by  cut- 
ting and  polishing,  and  this  surface  exposed  either 
to  the  action  of  nitric  acid,  or  allowed  to  tarnish  by 
heat.  The  surface  of  the  masses  is  commonly  oxid- 
ised, and  sometimes  marked  with  impressions  of 
prismatic  Chrysolite, 
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OBSXft  VAT  IONS. 

1.  The  miBses  of  octahedral  Iron,  from  Agiaxn,  Siberia^ 
and  Mexico,  analjrsed  by  Klafroth,  hare  yielded 

Iron  96*60  98*50  06-75. 

Nickel  8-60  1-60  3-26. 

It  contains  sometimes  a  huiger  proportion  <^  nidceL  Pro- 
fessor Strometee  has  found  some  cobalt  in  the  variety 
from  the  Cape.  The  octahedral  Iron  is  infiisible  before 
the  blowpipe,  soluble  in  adds,  and  resembling  pure  iron  in 
most  of  its  properties. 

2.  The  octahedral  Iron  is  found  in  detached  masses  of 
various  sizes  on  the  surftce  of  the  earth.  It  enters  into 
the  composition  of  several  kinds  of  meteoric  stones,  along 
with  Iron-pyrites,  with  which  it  has  been  originally  pro- 
duced. Those  large  masses,  which  are  found  without  earthy 
admixtures,  must  yet  be  supposed  to  have  had  the  same 
origin.  It  is  not  decided  whether  the  terrestrial  native 
Iron  is  a  natural  production.  It  agrees  pretty  nearly  in 
regard  to  several  of  its  properties  with  the  meteoric  Iron* 
The  variety  firom  Kamsdorf  in  Saxony,  besides  92*60  of 
iron,  yielded  to  Klapbotu  6*0  of  lead,  and  1*6  copper* 
The  native  steel  from  La  Bouiche  in  France,  engaged  in 
an  iron-slag,  appears  to  be  of  a  secondary  formation,  owing 
to  the  combustion  of  a  coal  seam. 

3.  Among  the  most  remarkable  of  the  masses  found  on 
the  surfiice  of  the  earth,  we  notice  that  discovered  by  Pal- 
LAS  in  Siberia,  which  contains  crystals  and  grains  of  pris- 
matic Chrysolite ;  that  discovered  by  Don  Rubin  de  Ce- 
LIS  in  the  district  of  Chaco-Gualamba  in  South  America, 
one  of  the  largest  known ;  that  of  Elbogen  in  Bohemia, 
and  that  of  Agram  in  Croatia,  which,  according  to  credible 
witnesses,  was  seen  fklling  from  the  sky  in  two  pieces. 
Many  manses  are  scattered  over  the  continent  of  North 
America,  as  in  Louisiana,  and  still  farther  north,  in  the 
countries  inhabited  by  the  Esquimaux;  several  masses 
have  also  been  found  in  Africa,  as  on  the  Senegal  river,  and 
near  the  Cape  of  Qood  Hope.    The  greater  part  of  the 
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man  from  Elbogen,  and  the  larger  specimen  of  tfaoae  which 
fell  at  Agram,  are  preserved  in  the  imperial  cabinet  at 
Vienna,  which,  beades,  conUuns  an  extensive  and  intefest- 
ing  collection  of  meteoric  stones.  Masses  of  this  kind, 
containing  octahedral  Iron,  axe  those  flrom  £rzleben,  be- 
tween Halberstadt  and  Magdeburg,  from  KnHiaheim,  from 
TAigle,  and  others. 

4.  Octahedral  Iron  has  been  worked  as  an  object  of  ca- 
riosity into  knives,  swords,  and  other  instruments.  It 
forms  the  substance  of  the  rough  shaped  knives  of  some  of 
the  Esquimaux  tribes  in  North  America. 

Gurus  X.    COPPER. 

I.   OCTAHEDRAL  COPPER* 

Octahedral  Copper.  Jam.  Sjrst.  VoL  III.  p.  89.  Man.  p. 
S06.  Native  Copper.  PaiLL.  p.  296.  Gediegen  Kup- 
fer.  WERir.  Hofim.  H.  B.  III.  2.  8.  84.  Gediegen- 
Kupfer.  Hausm.  1. 8. 1 1 1.  Gediegen-Kupfer.  Leomh. 
8.  261.  Cuivre  natif.  Haut.  Traitd,  T.  III.  p.  61& 
Tabt  comp.  p.  85.    Trait^  2de  Ed.  T.  III.  p.  42S. 

Fundamental  form.    Hexahedron.    Vol.  I.  Fig.  I. 

Simple  forms.    H  (r) ;   6  (n),  VoL  I.  Fig.  « ;   D 

(*),  VoL  I.  Fig.  81.,  Lizard,  Cornwall.;  Aft,  VoL 
L  Fig.  S2.,  Nalsoe. 

Char,  of  Comb.  Tessular. 

Combinations.  1.  H.  O.  Vol.  I.  Fig.  8.  and  4,, 
CornwaU.  8.  H.  D.  Fig.  161.  8.  H.  O.  D. 
4.  H.  O.  D.  Aft.     The  three  last  from  Siberia. 

Cleavage  none.  Fracture  hackly.  Surface  gene- 
rally not  very  smooth,  but  nearly  of  the  same 
quality  in  all  the  forms,  only  the  dodecahedron 
is  sometimes  streaked  parallel  to  the  edges  of 
combination  with  the  hexahedron.  It  is  subject 
to  tarnish. 
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Lustre  metallic.  Colour  copper-red.  Streak  un- 
changed, shining. 

Ductile.  Hardness  =  S*5  ...  8*0.  Sp.  Gr.  = 
8-5844,  Hauy. 

Compou/nd  Varieties.  Twin-crjstals  very  fre- 
quent, composed  parallel  to  a  face  of  the  octahe- 
dron. If  the  form  of  the  individuals  is  the  icosite- 
trahedron  As,  and  the  compound  crystal  flattened 
in  the  direction  of  the  axis  of  revolution,  isosceles 
mx-sided  pyramids  are  formed,  which  at  first  sight 
appear  not  to  belong  to  the  tessular  system.  Small 
crystals  aggregated  in  rows;  arborescent  and  fili- 
form shapes.  Massive :  composition  not  recognis- 
able. Plates,  often  consbting  of  distinct  crystals. 
Superficial. 

OBSERVATIOVfl. 

1.  The  octahedral  Copper  is  the  pure  metal  as  produced 
by  nature.  Before  the  blowpipe  it  melts  pretty  easily,  but 
18  covered  on  cooling  with  an  oxidised  coat.  It  is  easily 
soluble  in  nitric  acid,  and  yields  under  the  influence  of  light 
and  air,  a  blue  solution  in  ammonia.  It  crystallises  from 
fiision ;  ciystals,  dentiform  and  capillary  shapes,  are  often 
produced  in  the  vesicular  cavities  of  copper-slags. 

S.  It  is  found  in  beds  and  veins,  and  is  associated  with 
various  other  ores  of  copper,  sometimes  with  ores  of  iron,  &c. 

S.  Among  the  metals,  hexahedral  Copper  u  one  of  those 
which  are  not  uncommonly  found  in  the  native  state ;  and 
even  in  our  times  examples  have  occurred  of  laige  masses 
that  have  heen  met  with  in  several  countries.  In  beds  it 
occurs  at  Herrengrund,  Schmolnitz,  and  G(>llnitz ;  also  at 
Moldawa,  Saska,  and  Orawitza,  in  the  Bannat  of  Temes- 
war;  probably  in  the  same  manner  in  Siberia,  from  whence 
the  largest  and  most  distinct  crystals  of  the  general  shape 
of  the  hexahedron  have  been  brought,  for  the  greater  part 
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enpiged  in  granular  limestone.  It  occurs  likewise  in  beds 
in  bituminous  marl-slate  at  Camsdorf  in  Thuringia,  and  in 
the  county  of  Mansfeld,  and  in  sandstone  at  CSiessy  near 
Lyons.  In  veins  it  is  met  with  in  considerable  quantities 
in  many  of  the  mines  near  Redruth  in  Cornwall,  in  small 
quantities  in  several  of  the  Shetland  isles,  and  formerly  in 
the  neighbourhood  of  Freibeig.  Octahedral  Copper  is  found 
along  with  axotomous  Triphane-spar  in  amygdaloid  at  Ober- 
stein  in  the  Palatinate  and  in  Transylvania,  and  in  a  simi. 
lar  rock  with  rfaombcffaedral  Kouphone-spar  in  Nalsoe,  one 
of  the  Faroe  islands;  in  the  last  place  in  beautifidicositetnu 
hedrons  of  the  fermVoL  I.  Fig.  32.  It  occurs  besides  in  many 
localities  of  Germany,  Spain,  Norway,  America,  China,  &c. 
It  is  sometimes  formed  in  the  fissures  of  those  rodcs  whidi 
surround  the  repositories  of  various  ores  of  Copper,  as  in 
the  vicinity  of  Moldawa  in  the  Bannat.  What  has  been 
called  copper  qf  cemeniatfon^  is  the  metal  precipitated  firam 
its  solution  in  sulphuric  acid,  by  metallic  iron.  It  is  pro- 
duced at  Herrengrund  and  Schmolnitz  in  Hungary,  and  in 
ComwalL 

4.  Copper  allows  of  a  very  extensive  and  well  known 
employment  in  the  arts  and  manufactures,  as  in  roofing 
houses,  coppering  ships,  coining,  and  in  the  fiibrication  of 
various  utensils.  The  discovery  of  Sir  Huhphet  Davy, 
that  copper  may  be  guarded  against  the  influence  of  sea- 
water,  by  negatively  electrifying  its  surfiu»,  will  no  doubt 
enlarge  its  application  in  the  coppexing  of  vessels. 


Or])£rX.    PYRITES. 

ObnusI.    NICKEL-PYRITES. 
1.   PRISMATIC  NICKEL-PYEITE& 

Prismatic  NickeLPyrites.  Jam.  Syst  Vol  III-JP>  266. 
Man.  p.  266.  Copper  NickeL  Arsenical  NickeL  Phill. 
p.  283.  KupfemickeL  Webk.  Hofim.  H.  B.  IV.  1. 
S.  164.  KupfemickeL  Hausm.  I.  S.  118.  Arsenik- 
Nidcd*  Lkomh.  S.  298.      Nickel  anenioiL  Hauv. 
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Tnit^,  T.  III.  p.  61S.      TabL  comp.  p.  84.     Traits, 
2de  Ed.  T.  III.  p.  417. 

Fundamental  form.    Scalene  four-sided  pyramid 

of  unknown  dimensions.  Vol.  1.  Fig.  9- 
Simple  forms  and  the  character  of  combination  not 
satisfactorily  ascertained.  The  latter  seems  to  be 
nearly  allied  to  those  of  prismatic  Iron-pyrites, 
of  diprismatic  Lead-bary  te,  &c.  particularly  in  re^ 
gard  to  the  r^ular  compositions  in  which  their 
individuals  occur. 
Cleavage  unknown,    imperfect.      Fracture   small 

conchoidal,  uneven.     Surface  smooth. 
Lustre  metallic.     Colour  copper-red.     Streak  pale 

brownish-black. 
Brittle.  Hardness  =  6-0 ...  B-B.  Sp.  6r.  =7*666. 
Compound  VarieHes.  Reniform :  compodtion 
columnar,  generally  impalpable.  Massive:  com- 
position granular,  the  individuals  being  small,  and 
strongly  connected.    Fracture  uneven. 

OB8SBVATIOK8. 

1.  According  to  two  analjaes,  one  by  St&ometer,  and 
another  hy  Pfaff,  the  pmmatic  Nickel-pyrites  eonsUts  of 
Nickel    44-806  48-90. 

with  a  Uttl*  Coteie. 

Anenic  64*726  46-42. 

Iron         0-337  0-34. 

Lead         0-320  0*56. 

Sulphur    0-401  0-80. 

It  18  represented  hj  the  chemical  formula  Ni  A%  which 
corresponda  to  44-01  of  nickel  and  65-99  of  arsenic.  Be- 
fore the  blowpipe  it  melts  upon  charcoal,  and  emits  an 
araenical  smeU.     The  remaining  metallic  head  is  white 
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and  brittle.    In  nitric  acid  it  soon  becomes  covered  with 
a  green  coating.    It  is  soluble  in  nitro*muriatic  add. 

3.  The  prismatic  Nickel-pjrites  chieflj  occurs  in  y&as^ 
in  Tarious  classes  of  rocks,  and  is  more  rarely  met  with  in 
beds.  It  is  almost  always  accompanied  by  octahedral  Co- 
balt-pyritea,  sometimes  also  by  ores  of  silver  and  lead. 
The  apple-green  friable  substance  called  Arteniate  of  Nidcd 
or  Nickd  Ochre  {NMcd  arseniatL  Haut),  found  investing 
the  prismatic  Nickel-pyrites,  is  produced  by  the  decom- 
position of  this  mineral,  and  oonisists  of  37*35  oxide  of 
nickel  and  a  little  cobalt,  of  36-97  arsenic  add,  and  24*33 
of  water,  together  with  a  little  oxide  of  iron  and  sulphuric 
acid,  according  to  STBOMEVEn* 

3.  The  present  spedes  is  found  in  vdns  at  Schneeberg, 
Annabeig,  Marienbeig,  Freibeig,  G«rsdorf,  and  other 
places  in  Saxony ;  at  Joachimsthal  in  Bohemia. ;  at  Saal- 
ield  in  Thuringia ;  at  Riegelsdorf  in  Hessia ;  in  the  Harts 
and  the  Biatk  Forest ;  also  at  Allemont  in  Dauphiny,  and 
in  several  of  the  mines  in  ComwaU.  In  beds  it  occurs  at 
Schladming  in  Upper  Stiria,  and  in  the  ndghbourhood  of 
OrawiLaa  in  the  Bannat  Mr  Doebereixer  has  observed 
that  the  metallic  alloy,  connsting  chieily  of  arsenic  and 
nickel,  which  is  obtained  from  the  process  of  fiibricating 
smalt,  often  crystallises  in  fbur-dded  tabular  crystals,  and 
is  in  eveiy  respect  similar  to  prismatic  Nickd-pyritesL 

GiKus  II.    ARSENICAL-PTRITES; 

1.   AXOTOHOUS  ARSENICAL-PYRITES. 

Prismatic  Arsenical-Pyrites.  Jam.  Syst.  VoL  III.  p.  272* 
Axotomo«M  Arsenic-Pyrites.  Man.  p.  268. 

Fundamental  form.     Scalene  four-sided  pyramid. 
P  =:  117*28',  90°  61',  121^68'.  Vol.  I.  Fig.  9.  Ap. 

a  :  b  :  c  a  1  :  ^0*8747  :  ^0'i906. 

Simple  forms.      Pr  (o)  =  51*^  2(y ;    P  +  oo  (^ 
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Char,  of  Comb.  Prismatic. 

Combination.  Pr.  P+  oo.  Fig.  1.  Schladming,  Stiria. 

Cleavage,  P  —  oo,  perfect ;  less  distinct  Pr =86^  KX ; 

traces  of  P  +  oo.      Fracture  uneven.      Surface 

faintly  streaked  parallel  to  the  common  edges  of 

combination,  frequently  smooth. 
Lustre  metallic*     Colour  between  silver-white  and 

steel-grey.     Streak  greyish-black. 
Brittle.     Hardness  =  50...  5B.     Sp.  Gr.  =  7-228, 

the  massive  variety  from  Reichenstein. 

Compound  Varieties,  Massive:  composition  gra- 
nular, individuals  small,  often  nearly  impalpable, 
and  strongly  connected,  fracture  uneven ;  compo- 
sition columnar,  rather  thick  and  irregular,  and  di- 
vergent   Faces  of  composition  irregularly  streaked. 

OB8EEVAT10M8. 

1.  The  axotomous  Arsenlcal-pyriteB  contains  arsenic  and 
iron,  the  proportions  of  which  have  not  been  ascertained. 

3.  As  &r  as  our  present  information  goes,  the  azotomous 
Arsenical-pyrites  has  been  found  only  in  beds,  either  albng 
with  brachytjpous  Parachrose*baryte  and  prismatic  Iron- 
ore,  or  imbedded  in  serpentine.  With  the  first  it  occurs 
in  the  yallej  of  L^ing  near  Huttenbeig  in  Carinthia,  in 
serpentine  at  Reichenstein  in  Silesia.  It  has  likewise  been 
met  with  in  beds  in  primitive  mountains,  with  Nickel-py. 
rites  and  Cobalt-pyrites  at  SchUdming  in  Stiria. 

S.   PEISMATIC  AASEXICAL-PTBITSS. 

Bi-jprismatic  Arsenical  Pyrites.  Jam.  Syst.  YoL  III.  p.  272. 
Prismatic  Arsenic-Pyrites.  Man.  p.  268.  Arsenical 
Iron.  Mispickc^  Phill.  p.  215.  Arsenikkies.  Wsmv. 
Hoffin.  H.  B.  lY.  1.  S.  211.  Arsenikkies.  Havsm. 
I.  S.  ir>3.      Arsenikkies.  Leonb.  S.  332.      Fer  azse- 

▼OL.  IT.  2f 
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nicuL  Haut.  Traits,  T.  IV.  p.  56.  TabL  cod^  p.  9& 
Trait^  2de  £d.  T.  IV.  p.  28. 

Fundamental  form.  Scalene  four-sided  pyramid. 
P  =  181«6r,  106^66^,98*' ay.  Vol.  I.  Fig.  9.  Af. 

a :  b  :  c  »  1  :  sj2'«i  :  ^/IdO. 

Simple  forms.  P  — od;  P  +  oo  (Jf)  =:11P63'; 
f r  —  1  (r)  =  146''  aC;  f r  (^)  =  118^  88^; 
fr  +  1  =  80»  S';  f r  +  od;  Pr  +  1  =69°2a'. 

Char,  of  Cond>.  Prismatic. 

Combinations.  1.  ^  —  1.  P  +  od.  Fig.  8.  Freiberg, 
Saxony. 
%  f  r.  Pr  +1.  P  +  OD,  Wheal  Maudlin,  Cornwall. 
8.  Pr  — 1.  fr+1.  P+oo.  Ehrenfriedersdorf, 

Saxony. 
4.  P  — 00.    fr  +  l.    Pr  +  1.     P+oo.  Wheal 
Maudlin. 

Cleavage,  P  +  od  pretty  perfect,  traces  of  P  —  oo. 
Fracture  uneven.  Surface,  ^r  —  1  deeply 
streaked  parallel  to  its  own  edges ;  i^r  sometimes 
rough,  or  striated  in  the  direction  of  its  edges  of 
comlmiation  with  l^r  »-  1 ;  the  remaining  faces 
are  smooth. 

Lustre  metallic.  Colour  silver. white,  inclining  and 
passing  into  steel-grey.  Streak  dark  greyish- 
black. 

Brittle.  Hardness  =r  6-5 . . .  6*0.  Sp.  6r.  =  6-1S7, 
of  a  crystallised  variety. 

Compound  Varieties.  Twin-crystal :  1.  Face  of 
composition  parallel,  axis  of  revolution  perpendicu- 
lar, to  a  face  of  Pr  +  1,  the  individuals  being  con* 
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tinued  beyond  the  face  of  oompositicMi.  2.  Face 
of  composition  parallel,  axis  of  revolution  perpen- 
dicular to  a  face  of  P  +  oo ;  the  composition  often 
takes  place  parallel  to  both  faces,  or  is  repeated  in 
jiarallel  layers.  Massive:  composition  columnar, 
individuals  of  various  sizes,  generally  straight  and 
divergent  or  irregular.  The  faces  of  compoation 
lire  irregularly  streaked.  Individuals  jmned  in  a 
granular  composition  are  often  very  small,  or  even 
impalpable,  and  strongly  connected;  their  fracture 
is  uneven. 

dBSEBVATIOirS. 

1.  Two  subflpeciefl,  the  common  Arsenical  pjrites  and  the 
argenHftrout  Arsenical  pjrites,  have  been  distinguiahed 
among  the  varieties  of  the  present  species,  which,  how- 
ever, differ  chiefly  in  a  small  proportion  of  silver  which  the 
latter  contains,  and  which  has  probably  been  the  only  rea- 
son of  this  distinction  having  been  introduced.  The  latter 
contains  only  a  few  varieties  in  small  imbedded  aciculaT 
crystals  and  massive  nodules,  while  all  the  rest  rank  under 
the  head  of  common  Arsenical  pyrites. 

2.  According  to  Steoxeter,  the  prismatic  Arsenical- 
pyrites  consists  of 

Iron       36*04. 

Arsenic  49*88. 

Sulphur  21*08. 
It  is  oonndered  by  Beazelius  to  be  Fe  As*  -f  Fe  S% 
which  ccnesponds  to  33*6  of  iron,  46*6  of  arsenic,  and  20*0 
of  sulphur.  Before  the  blowpipe  upon  charcoal  it  emits 
copious  aisenica]:  Aimes,  and  melts  into  a  globule,  which  is 
nearly  pure  sulphuret  of  iron.  It  is  soluble  in  nitric  acid, 
with  the  exception  of  a  whitish  residue. 

3»  Prismatic  Arsenical-pyriteB  is  a  pretty  common  mine- 
ndt  both  in- beds  and  veins.    It  is  aceompaaied  by  ores  of 


45t  I'RYSlOGllAPHr.  CLASS  II. 

allfrtf ,  Ind,  tnd  tin,  by  sevend  species  of  the  order  Pjri- 
tesy  rexy  finequentlj  bj  liiombohedrsl  Quartz,  and  it  is 
scarcely  ever  found  without  dodecahedral  Garnet-blende. 

4.  Prismatic  Arsenical^pjrites  is  plentiftd  in  several  of 
the  mining  districts  of  Saxony ;  it  is  found  in  beds  at 
Breltenbrunn  and  Raschau,  in  reins  at  Freibeig,  Munog, 
Ac,  also  in  the  tin-veins  and  beds  of  Altenbeig,  Geyer, 
£hrenfiriederador£^  and  other  places.  In  Bohemia  it  is 
found  in  the  silver  mines  of  Joachimsthal  and  the  tin  mines 
of  SchlaggenwakL  Reichenstein  and  Kupferbeig  in  Sile- 
sia, which  are  quoted  as  localities,  are  rather  doubtfltl, 
no  attention  having  hitherto  been  paid  to  the  difTexenoe 
between  the  two  species  of  prismatic  and  axotomous  Ane- 

"nical  pyrites.  It  oocun  at  Andreasbetg  in  the  Harts, 
at  Tunabeig  in  Sweden,  at  Wheal  Maudlin  and  other 
mines  in  Cornwall,  and  in  many  other  countries.  The 
argentiferous  variety  is  principally  found  at  Braunadorf 
near  Freibeig,  in  quartzy  veins  in  micapslate.  A  variety 
in  small  acicular  crystals,  much  resembling  the  preced- 
ing one,  but  containing  no  silver,  is  found  in  sandstone, 
in  a  place  called  Braza,  near  Zalathna  in  Transylvania. 

5.  The  accidental  admixture  of  silver  renden  some  va- 
rieties of  the  present  species  useful  as  ores  of  that  metaL 
The  common  Arsenical  pyrites  is  employed  in  the  manu- 
fiurture  of  white  arsenic  and  of  realgar.  Sometimes  it 'con- 
tains a  small  proportion  of  gold. 

Gkiius  III.    COBALT.PTUITE& 

1«  OCTAHEDRAL  COBALT-PYRITES. 

Octahedral  Cobalt-Pyrites.  Jax.  Syst.  VoL  III.  p.  282. 
OcUhedral  Cobalt-Pyrites  or  Tin- White  Cobalt  Man. 
p.  260.  Bri|^t  White  Cobalt  Phill.  n.  278.  Weisser 
S^iskobold.  Werv.  Hoffin.  H.  B.  IV.  1.  S.  173. 
SpeUobalt  Hausm.  I.  S.  155.  Speiskobalt  Leomh. 
S.  299.  Cobalt  arsenical.  Hau  y.  Traits,  T.  IV.  p.  200. 
TabL  cbinp.  p.  106.  (excepting  C  a.  gris-noirStre). 
Trait^2de  £d.T.iy.p.2l0.(wi0i  thesameexcepdons). 
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Fundamental  form.    Hexahedron.  VoL  I.  Fig.  1. 

Simple  forms.  H  (r),  Schladming,  Stiria ;  O  (fi)» 
Vol.  I.  Fig.  2.,  Schneeberg,  Saxonj;  D  (^), 
Vol.  I.  Fig.  81. ;  Ci  (o),  Vol.  I.  Fig.  84, 

Char  of  Comb.     Tessular. 

Combinations.  l.H.O.jVoLI.Fig.Sand^Dobschau, 
Hungary.  8.  H.  D.  Fig.  151.  8.  H.  O.  D. 
4.  H.  O.  D.  C 1  •   The  three  last  from  Schneeberg. 

Cleavage,  traces  in  the  direction  of  the  octahedron, 
the  hexahedron  and  the  dodecahedron,  the  first 
sometimes  a  little  more  distinct.  Fracture  un- 
even* Surface  generally  pretty  smooth^  the 
faces  of  the  hexahedron  often  curved*  Subject 
to  tarnish. 

Lustre  metallic.  Colour  tin-white,  inclining  to 
steel-grey.     Streak  greyish-black. 

Brittle.  Hardness  =  6-6.  Sp.  6r.  =  6*466,  a 
deavable  variety. 

Compound  Varieties.  Reticulated  and  some 
other  imitative  shapes;  the  individuals  of  them 
being  often  discernible.  Massive:  composition 
granular,  individuals  of  various  sizes,  but  general- 
ly small  and  strongly  connected.    Fracture  uneven 

OBSERTATIOXt. 

1.  According  to  STEOMXTsm,  the  ocUhednd  Gibalt-py. 
jrites  consists  of 

Cobidt  80-31. 
Arsenic  74*31. 
Iron  3*42. 

Copper  0*16. 
Sulphur    O'Sa^ 
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its  chemical  fbrmttla  n  Go  Ab*  or  Co  As*  4-  Co  Am\  eor- 
mponding  to  22*30  of  cobalt  and  77'70  of  arsemc.  Before 
the  blowpipe  it  emits  copious  fiimes  and  odour  of  aisenic 
It  melts  into  a  white  brittle  metallic  globule.  To  borax 
and  other  iuxes  it  imparts  a  blue  colour.  It  affords  a 
pink  solution  with  nitric  acid,  kaWng  a  white  zesiduey 
which  is  itself  dissdyed  on  fiotber  digestion. 

2.  Octahedral  Cobalt-pjrrites  is  principally  met  with  in 
-  veins,  trayersing  rocks  of  various  ages,  more  rarely  in  beds. 
It  ia  accompanied  hy  ores  of  silver,  or  hy  ovea  of  copper, 
and  along  with  the  first  lometimes  by  octahedral  Bismuth 
and  prismatic  Cobalt-mica.  In  beds  it  ia  associated  with 
Arsenical-pyrites  and  Lime-haloides,  and  rarely  it  is  found 
without  tbe  prismatic  Nickel-pyrites. 

S.  In  veins  traversing  primitive  rocks  it  occurs  at  Scfanee- 
heig  and  Annabeig  in  Saxony ;  also  at  TreiheTg  and  Ma« 
rienbeig ;  likewise  at  Joachimsthal  in  Bohemia,  and  in  veios 
iii  kiUaa  at  Wheal  Spamon  in  Cornwall  The  veins  of  the 
counties  of  Sayn  and  Siegen,  which  contain  it,  are  included 
in  greywacke,  and  those  of  Thuringia  and  Mansfeld,  and 
of  Biechelidorf  in  Hessia,  in  cupriferous  shale.  It  occurs 
in  beds  at  Scbladming  in  Stiria,  at  Orawitza  in  the  Bannat, 
and  at  Dobschau  in  Hungary.  It  has  also  been  quoted 
from  ^edmont  and  several  other  countries. 

4.  It  is  a  valuable  mineral  for  the  preparadoo  of  faia^ 
enamel  colours,  but  particularly  for  smalt,  and  forms 
an  important  object  in  some  of  the  mining  districts  of 
Saxony. 

fl.  The  Grey  CdbdU-Ore  (Jam.  Syst  VoL  III.  p.  287)i 
which  is  considered  by  Haut  as  a  variety  of  the  present 
species,  and  the  RadiaUd  White  Cobalt  (Id.  ibid.  p.  286),  will 
probably  require  in  future  to  be  established  into  a  separate 
species.  They  are,  however,  too  imperfectly  known  at  pre- 
sent to  enable  us  to  determine  their  place  in  the  order  Py- 
rites. From  several  imitative  shapes  in  which  it  occurs, 
the  regular  forms  of  this  species  seem  to  belong  to  tbe 
prismatic  system,  among  which  are  very  thin  four-sidet} 
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tabular  prisms,  sometimes  disengafi^d  ftom  contact  with 
others.  It  occurs  generally,  however,  in  reniform  or  glo« 
bular  compositions,  consisting  of  very  thin  columnar  indi« 
viduals ;  the  individuals  of  its  granular  compositions  are 
often  impalpable,  the  fracture  being  uneven,  flat  conchoidal, 
sometimes  even.  The  surface  of  the  imitative  shapes  is 
rough,  drusj,  or  granulated,  and  subject  to  tarnish  i  so  are 
also  the  faces  of  fracture,  which  assume  in  time  a  dark  grej 
colour.  Their  metallic  lustre  is  united  to  a  more  or  less 
dark  steel-grey  colour,  inclining  to  tin-white  in  the  radiated 
▼aneties,  but  irhich  becomes  blackish  in  the  streak,  and  as- 
sumes a  slight  degree  of  lustre.  It  is  brittle,  its  hardness 
IS  =r  5*5,  and  the  specific  gravity  of  a  radiated  variety  a 
7*280,  of  a  compact  variety  »  7*064 ;  the  latter  ought  per- 
haps to  be  laiger,  on  account  of  the  numerous  interstices  in 
the  compound  mass. 

According  to  Johv,  the  radiated  white  Cobalt  consists  of 

Cobalt  ^       28-00. 

Arsenic.  65*75. 

Iron,  with  Manganese   6*26. 

Its  mixture  may  be  expressed  by  Fe  As'  +  2  Co  As 

+  2  Co  As',  which  gives  the  ratio  among  the  above  men« 

tioned  metals  =  26*46  :  67*46  :  6*08. 

The  locality  of  the  radiated  variety  is  Schneebeig  in  Sax- 
ony ;  the  compact  ones  are  found  at  the  same  place,  but 
also  at  Annaberg,  Joachimsthal,  in  the  district  of  Siegen, 
&c  The  Cornish  variety  probably  also  belongs  to  this  spe- 
cies. It  is  preferred  to  the  octahedral  Cobalt-pyrites  in  the 
smalt  manu&ctures. 

S.   HEXAHEDBAL  COBALT-f YEITES. 

Hexahedral  Cobalt-Pyrites  or  SUver-White  Cobalt  Jam. 
Syst.  VoL  III.  p.  279.  Man.  p.  269.  Bright  White 
dobalt.  Phill.  p.  278.  Glanz-Kobold.  Wxur.  Hoffin, 
H.  B.  IV.  1.  S.  186.  Kobaltglanz.  Hausm.  I.  S.  167. 
Kobaltglanz.  Leonh.  S.  297.  Cobalt  gris.  Haut. 
Traits,  T.  IT.  p.  204.  TabL  comp.  p.  107.  Tiait^, 
2de  Ed.  T.  I V.  p.  225. 
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FundanieDtal  fonn.    Hexahedron.     VoL  I.  Fig.  1. 
aiDplefonii&     H(P,10;  0(d),yoLLFig.2.; 

^(e),  VoL  I.  Fig.  19.;  lie/),  VoL  L Fig.  27. 

Char,  of  Comb.     Semi-tessular  with  parallel  faces. 

1.  H.  O.,  VoL  I.  Fig.  8.  and  4. 


I  II  r,  1^1  I  I 


3L  H.  ^  Fig.  165,        8.  O.  ^    Fig.  166. 

4.  H.  a  ^.  Y'    AllofihemfromTunaberg. 

Cleavage,  hexahedron,  perfect.  Fracture  imperfect 
oonchoidal,  uneven.  Surface,  the  faces  of  the 
hexahedron  streaked  in  three  directions  perpen- 
dicular to  eadi  other,  parallel  to  the  obtuse  edges 
of  combination  with  the  pentagonal  dodecahedron* 
The  remaining  faces  smooths 

Lustre  metallic'  Colour  silver-white,  inclining  to 
red.    Streak  greyish*black. 

Brittle.    Hardness  =  5-5.     Sp.  Gr.  =  6*298. 

Compound  Varidies.    Massive :  compoMtion  gra- 
nular,  generally  small,  but  easily  discernible. 

OBBBftVATIOVS. 

1.  Aco(«ding  to  the  analyses  bj  KLxpaoTH,  Tasbaeet, 
and  STmoMETBB,  the  hexahedral  Cobalt-pyrites  cooauta  of 

Cobalt    44-00  36-00  33-10. 

Anenic  56-SO  49-00  43^6L 

Iron  0-00  6-06  3-83. 

Sulphur    0-50  6-50  20-08. 

The  two  first  of  theae  varieties  are  from  Tunabeig ;  the 
last  18  from  Modum,  and  is  expressed  bj  the  formula 
Co  S«  -I-  Co  A8>,  corresponding  to  36-27  of  cobalt,  46-87 
arsenic,  and  19-46  sulphur.    Before  the  blowpipe  it  gives 
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upon  diazcoftl  a  laxge  ^quantitj  of  onentcal  fumes,  and 
melts  onlj  after  having  been  roasted.  It  imparts  a  blue 
colour  to  borax  and  other  fluxes,  and  is  acted  upon  by  nitric 
add,  like  the  preceding  species. 

2.  Hexahedral  Cobalt-pjrites  occurs  in  beds  in  primidve 
rocks  and  in  veins.  It  is  accompanied  cfaieflj  by  Iron* 
pyrites,  ArBenical-pjrites,  and  Copper-pjrites ;  in  beds  it  is 
also  associated  with  octahedral  Iron-ore,  and  several  species 
of  the  genera  Au^te^par,  Feldspar,  &c ;  in  veins  it  is 
sometimes  found  with  several  species  of  Haloide  and  Baryte. 
The  crystals  found  in  beds  are  terminated  from  all  sides, 
juod  are  the  finest  varieties  -of  the  species. 

3.  The  hexahedral  Cobalt-pyrites  occurs  in  the  parish  of 
Modum  in  Norway,  at  Tunaberg  in  Siidermanland  in  Swe- 
den, at  Querbach  in  Silesia,  and  Bottallack  near  St  Just  in 
ComwaU.  It  is  found  sdso  in  several  of  the  mines  in  the 
district  of  Slegen. 

4.  It  is  highly  valued  as  an  ore  of  cobalt,  for  painting 
sm  porcelain,  and  manufacturing  smalt. 

GxNUilV.    IRON-FYRITES. 

1.   HEXAHEDBAL  IBOK-PTBITES. 

Hexahedral  Iron-Pyrites  or  Common  Iron-Pyrites.  Jam. 
Syst.  VoL  III.  >  291.  Hexahedral  Iron-Pyrites. 
Man.  p.  271.  Iron  pyrites  (in  part).  Phit.l.  p.  217* 
"Gememer  Schwefelkies.  Zelkies  (in  part).  Wexx. 
Hoffm.  H.  B.  JU.  2.  S.  191.  206.  Schwefelkies. 
Hausm.  LS.  147*  Eisenkies.  Leonh.  S.  324.  Fer 
sulfbr^  Qn  part>  Haut.  Traitd,  T.  IV.  p.  06.  Fer 
sulfur^  Qn  part).  TahL  comp.  p.  j69.  Traits,  2de  £d. 
T.  IV.  p.  3a. 

Fundamental  form.     Hexahedron.  Vol.  I.  Fig.  1. 
Simple  forms.    H.  (P,  if),  Val  di  Brozzo,  Pied, 
mont ;  .6  (d)f  Vol.  I.  Fig.  2.,  Akudiek,  Green- 

]md ;    D,  Vol.  I.  Fig,  81. ;  ^  (y),  Stiria ;    4^ 


I 
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(c),  Vol  I.  Fig.  19.,  Elba ;  B,  Vol.  I.  Fig.  SS. ; 
C 1  (tt),  VoL  I-  Fig.  34.,  Coraca,  Hauy  ;  C«  ;  ^ 
(/),  Vol.  I.  Fig.  27.,  Schneeberg,  Saxony ;  —  -^^ 

Vol.  I.  Fig.  28. ;  ^  (n);  ^  (*)  ;  —  ^  (o). 
Char,  of  Comb.     Semi-tessular  with  parallel  faces. 
Combinations.  1.  H.O.,  Vol.  I.  Fig.  3.  and  4., Tiver- 
ton, near  Bath. 

8.  H.  - .  Fig.  166.  Wheal  Maudlin,  Cornwall. 

3.  O.  ^'.    Fig.  166.    Elba. 

4.  ^\  ~*.    Kapnik,  Transylvania. 

5.  ^'.  li.    Vol,  I.  Fig.  76.    Elba. 

6.  -.  —  Y  •    ^°'-  ^-  ^'S-  '^^'   ^^°^ '  ^*  *^"" 
along  with  the  native  Platina. 

7.  !^,  II,     Huttenbei^,  Carinthia. 

8.  O.  D.  B.  ^.     Salzburg. 

9.,H.  O.  A«.  Ci.  ^.   Fig.  167.    Coal  mines  in 
the  valley  of  Plauen,  near  Dresden. 

.r^    TT    rx   Ai     At     Ti     T«     T.  T.     „  .     , 

10.  H.  O.  -.  - .  -g-.  ^.  ^.   —  -g-.  Petorka, 

Peru.     (The  variety  called  Fer  sulfur 6  parol- 

Ulique  by  Hauy.). 

Cleavage,  hexahedron,  and  octahedron,  of  various 

degrees  of  perfection :  sometimes  highly  perfect ; 

often  one  of  them  more  distinct,  or  both  lost  in 

cohchcndal   fracture.     In  some  varieties  there 
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are  traces  of  -^.    Fracture  concboidal,  uneven. 

Surface,  of  the  hexahedron  streaked  parallel  to 
the  obtuse  edges  of  combination  with  the  penta- 
gonal dodecahedron ;  the  faces  of  this  dodeca- 
hedron are  streaked,  either  parallel  to  the  same 
edges,  or  parallel  to  the  edges  of  combination 

with  --^,  which  are  perpendicular  upon  the  for- 
mer, the  faces  of  that  ibositetrahedron  sometimes 
are  rough,  the  rest  of  the  faces  generally  smooth 
and  shining. 

Lustre  metallic.  Colour,  very  few  shades  of  a 
characteristic  bronze-yellow.  Streak  brownish- 
black. 

Brittle.  Hardness  =:  5*031,  a  cleavable  variety 
from  Freiberg;  =  4*981,  a  crystallised  variety 
from  Littmitz  in  Bohemia. 

Compound  Varieties.  Twin-crystals :  face  of 
composition  parallel,  axis  of  revolution  perpendicu- 
lar to  a  face  of  the  dodecahedron.  The  individuals 
continued  beyond  the  face  of  composition,  by  which 
the  compound  group  takes  a  cruciform  appearance 
(Weiss.  Mag.  der  Berl.  Geselhch.  naturf.  Fr.  VIIL 
S4.).  Imbedded  and  implanted  globules :  surface 
drusy ;  composition  indistinctly  columnar.  Massive : 
composition  granular,  sometimes  even  impalpable, 
strongly  coherent ;  fracture  uneven,  or  on  a  large 
scale  flat  concboidal.     Cellular. 

OB8XRTATIOX8. 

1.  Of  the  species  of  Iron-pyrites  in  the  system  of  Wea- 
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VEfty  which  comprehends  the  hexahednl  and  the  prisoulac 
Iron-pyrites,  only  the  Common  Irott-pyHta  belongs  entirelj 
to  the  present  species :  the  remainittg.  subspecies  belong  to 
the  following  one,  except  the  CeUular  PyrUety  which  is  com- 
mon to  both.  In  regard  to  the  latter,  it  is  necessary  to  ob- 
serve, that  if  the  small  individuals  lining  the  inside  of  the 
cellular  walla,  which  themselves  consist  of  rhombohedral 
Quartz,  are  hezahedral  Iron-pjrites,  the  varieties  must 
be  referred  to  the  present  species,  while  thej  enter  with- 
in the  limits  of  the  following  one,  IT  these  individoak 
possess  a  prisma^  form.  The  cellular  shape  is  owing  to 
the  form  of  hexahedral  Lead-glanoe,  in  the  fissures  of 
which,  parallel  to  the  cleavage,  thin  films  of  quartz  have 
been  deposited ;  and  as  a  shape  which  is  foreign  to  the  es- 
sence of  either  hezahedral  or  prismatic  Iron-pyrites,  it  can 
have  no  influence*  on  the  determination  of  the  species. 

2.  The  hezahedral  Iron-pyrites  consists,  according  ta 
Hatciiett,  of 

Iron         47*30    47*89. 

Sulphur  53<r0  6245v 
It  is  considered  by  Bezzsuus  to  be  Fe  S^,  in  which  the 
proportion  of  iron  and  sulphur  is  »  45-74  :  64*26.  lo  the 
oxidating  fiame  of  the  blowpipe  it  becomes  red  upon  char- 
coal, the  sulphur  is  driven  off,  and  ozide  of  iron  remains. 
At  a  high  temperature  in  the  interior  flame  it  melts  into 
a  globule,  which  continues  red-hot  for  a  short  time  when 
removed  from  the  blast,  and  possesses,  after  cooling,  a 
crystalline  fracture  and  metallic  appearance^  In  heated 
nitric  acid  it  is  partly  soluble-,  and  leaves  a  whitiah  residue. 
Some  varieties  are  sul^t  to  decomposition,  when  exposed 
to  the  action  of  the  atmosphere. 

3.  Hexahedral  Iron-pyrites  is  a  very  common  mineral, 
and  occurs  in  various  repositories.  It  is  engaged  in  im- 
bedded crystals,  and  in  massive  nodules  in  several  nx^ 
the  first  particularly  in  clay-slate  and  greywacke-shttet 
the  second  in  greenstone  and  other  rocks  allied  to  it,  in 
granular  limestone,  &c.  It  constitutes  beds  by  itself  in- 
cluded in  primitive  slate,,  accompanied  by  rhombohednd 
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Iron-pyrites  and  rhombohedral  Quartz,  by  several  Lime« 
haloidea,  and  other  species,  and  it  is  often  an  important  in- 
gredient of  those  beds  which  contain  ores  of  iead,  iron,  Slc 
It  is  frequently  mixed  with  coal  seams  and  the  beds  of 
clay  which  occur  along  with  them.  Here  it  is  generally 
accompanied  by  the  prismatic  Iron-pyrites.  In  veins, 
where  it  is  likewise  met  with  in  considerable  quantities, 
its  principal  associates  are  dodecahedral  Gamet-blende, 
prismatic  Arsenictfl-pyrites,  hexahedral  Lead-glance,  and 
pyramidal  Copper-pyrites.  The  auriferous  Pyrites  contain 
a  small  portion  of  hexaliedral  Gold  mechanically  mixed  up 
with  them.  Hexahedral  Iron-pyrites  is  also  found  with 
ores  of  silver.  It  is  contained  in  many  organic  remains, 
both  of  vegetable  and  animal  origin,  and  is  one  of  the  spe- 
cies which  can  be  distinctly  traced  in  Ihe  composition  of 
some  of  the  meteoric  masses. 

4.  It  would  far  exceed  the  limits  of  the  present  work  to 
mention  more  than  those  localities  where  particularly  re- 
markable varieties  have  been  found.  Some  of  the  crystals, 
along  with  their  localities,  have  been  mentioned  above. 
The  island  of  Elba  is  the  most  conspicuous  for  large  and 
well  defined  crystals ;  very  fine  crystals  are  found  in  Pied- 
mont, and  many  other  interesting  crystallised  varieties 
at  Freiberg,  Johanngeorgenstadt,  &c.  in  Saxony,  in  Bohe- 
mia, in  Hungary,  in  the  Hartz,  at  Kongsbeig  in  Norway, 
at  Fahlun  in  Sweden,  in  Derbyshire  and  Cornwall,  and 
in  many  other  countries  in  and  out  of  Europe. 

6.  Hexahedral  Iron-pyrites  is  roasted  for  extracting  sul- 
phur; afterwards  having  been  exposed  to  the  oxidating  in- 
fluence of  the  atmosphere,  it  yields  sulphate  of  iron  and 
sulphuric  acid.  The  remaining  oxide  of  iron  is  used  as  a 
coarse  pigment.  It  is  an  important  agent  in  several  metal- 
luigical  operations.  Formeriy  it  used  to  be  employed  in- 
stead of  flint  in  gun-locks. 

St,   PIllSMATIC  IBOM-FY RITES. 
Prismatic  Iron-Pyrites.  Jam.  Syst  Vol  III.  p.  297.  Man. 


402  rUYSIOGRAPlIY.  CL4SS  II. 

p.  372>  Iron-Pjrites  (in  part).  White  Iron-pjritea. 
Phill.  p.  217.  220.  Stxalilkies.  Leberkies.  Zelkiefl 
(in  part).  SiKirkies.  Kamkies.  Werk.  Hoffm.  H.  B.  III. 
2.  S.  198. 202. 206. 210.  Wasaeifties.  HiKUSM.  I.  S.  149. 
Stiuhlkies.  Leonh.  S.  328.  Fer  aulfiir^  (in  put> 
Haut.  Traits,  T.  IV.  p.  65.  Fer  sulfur^  aciculaire  ra- 
di^  TabL  comp.  p.  97*  Fer  sulfur^  bUnc  Trait^ 
T.  IV.  p.  68. 

Fundamentid  fonn.  Scalene  four-dded  pyramid. 
P  =  125^  Iff,  115*  63%  89*  ir.  Vol.  1.  Fig.  9, 
Hauy. 

a  :  b  :  c  K  1  :  ^  2*4  x  ^  !•& 

Simple  forms.     P  (A) ;    P  +  oo  (/)  =  9»>  IS'* ; 
(fr+oD)' =6a»;  fr(5^)  =  lU«iy;  fr  +  oD 
^  (P);  Pr  (Af)  =  lOe^Sff.* 
Char,  of  Comb.  Prismadc. 

Combioations.     1.   Pi*.     P  +  o^*      Sim.  Fig.  % 
Derbyshire. 
8.  Pr.  P  +  00.  Pr  +  00.  Sim.  Fig.  9.  Schemnitz, 
Hungary. 

3.  Pr.     (Pr  +00)'.     Pr  +  a>.     Sua.  Fig,  a 
Derbyshire. 

4.  Pr.  Pr.  P  +  QD.  Pr  +  00.  The  in<£viduals  of 
Fig.  43.  Littmitz. 

6.  Pr.    P.    P  +  oo.     Pr  +  oo.    Freiberg. 
Cleavage  Pr,  rather  perfect,  traces  of  P  +  x.  Frac- 
ture uneven.      Surface,  Pr  streaked  parallel  to 
the  edges  of  combination  with  P,  and  generally 
a  little  rough ;  (Pr  +  oo)^  and  Pr  +  oo  deeply 


*  According  to  measurements  by  Mr  PHiLLirs,  these  aiude' 
tfVe^P-f  00  urn  100' and  Pr  «  106^ 2'. 
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streaked  in  a  vertical  direction,  though  smooth. 
The  remaining  faces  smooth. 

Lustre  metallic.  Colour  pale  bronze-yellow,  some* 
times  inclining  to  green  or  grey.  Streak,  grey- 
ish-black or  brownish-black. 

Brittle.  Hardness  =  60...  66.  Sp.  Gr.  =  4-678, 
crystals  from  Schemnit^^;  4*847,  crystals  from 
Littmitz. 

Compound  Varieties.  Twui»crystals:  1.  Face  of 
composition  parallel,  axis  of  revolution  perpendicu- 
lar to  a  face  of  Pr ;  S.  Face  of  composition  paral- 
lel, axis  of  revolution  perpendicular  to  a  face  of  Pr. 
The  first  law  of  regular  composition  occurs  very 
frequently  in  the  present  species,  and  is  oflen  re- 
peated either  in  parallel  layers,  or  in  the  directions 
of  both  faces  of  the  prism  at  once.  Thus  in  Fig. 
42.,  two  individuals,  P'  and  J"'  are  attached  to  the 
individual  P,  and  in  a  similar  manner  the  composi- 
tion is  condnued  in  the  individuals  P*^'  and  P'^ ; 
the  whole  group,  consisting  of  five  individuals,  has 
very  much  the  appearance  of  a  .five-sided  pyramid 
with  truncated  apices,  each  of  the  five  solid  angles 
at  the  base  shewing  a  reentering  angle.  The  se- 
cond law  generally  takes  place  in  such  varieties  as 
are  already  compound  according  to  the  first.  They 
assume  a  grooved  appeai*ance  like  Fig.  43.  The 
re-entering  angle,  formed  by  the  faces  f^r  -|-  oo  (P 
and  PS  or  P*  and  P")  is  =  114**  l^.  Globular, 
reniform,  stalacdtic  and  other  imitative  shapes :  sur- 
&ce   drusy  ;    composition  columnar,   individuals 
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Straight,  and  generallj  small  or  even  impalpable. 
There  is  sometimes  a  second  curved  lamellar  or  gra- 
nular composition,  the  faces  of  composition  being 
uneven  or  rough.  Masave:  composition  as  in  the 
imitative  shapes;  fracture  even,  fiatconchmdal,  un- 
even. Pseudomorphoses  in  low,  nearly  regular  six- 
mded  prisms,  perhaps  of  prismatic  Melane-glance. 
Cellular. 

OBSS&VATIOirS. 

1.  The  varieties  of  Iron-pjrrites,  which  belong  to  the 
present  species,  are  the  Radiated  PyrUet^  the  Spear  PyrUa^ 
the  Cockscomb  Pyritet^  the  HepaHc  Pyrites^  and  some  varie- 
ties of  the  Cdhdar  Pyriiety  as  has  been  observed  above. 
The  distinction  among  these  subspecies  depends  upon  the 
shape  and  composition  of  crystals,  and  upon  several  acci- 
dental circumstances.  The  crystals  of  Radiated  Pyritea 
are  generallj  simple  ones,  not  twins,  and  it  occurs  besides 
in  numerous  imitative  shapes  and  massive  varieties,  shew- 
ing a  columnar  composition.  Spear  Pyrites  is  found  only 
in  compound  crystals  consisting  of  two,  three,  or  a  greater 
numb^  of  individuals,  regularly  grouped ;  it  does  not  pre- 
sent any  imitative  shapes,  and  hardly  any  nuiasive  varie- 
ties.' Cockscomb  Pyrites  occurs  both  in  simple  and  com- 
pound crystals  of  a  particular  form,  with  indentations  along 
their  ec^es,  and  a  colour  much  inclining  to  green  cat 
grey.  The  six-sided  prisms  commonly  called  crystals  of  He- 
patic Pyrites,  are  pseudomorphoses,  and  often  consbt  of 
hexahedral  Iron-pyrites.  It  is  found  in  some  imitative 
shapes  and  massive,  but  generally  the  grain  of  the  composi- 
tion is  impalpable,  the  fracture  even  or  flat  conchoidal,  and 
the  colour  greyish.  That  variety  of  Cellular  Pyrites  which 
belongs  to  the  present  species,  though  disposed  in  regard  to 
its  extraneous  form,  like  that  of  hexahedral  Iron-pyrites, 
is  produced  by  small  crystals  of  a  prismatic  form. 

2«  The  mixtures  of  the  prismatic  and  the  hexahcdial  Iron- 
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pyrites  are  identicaL  Thxee  analjieay  two  of  Uiem  by 
Hatchett  and  one  bj  Bebxslius,  have  yielded, 

Iron  46-40        46-66        45*07. 

Sulphur        63-60        64-34        63-36. 

Manganese     0<M>         0-00         0-70. 

Silica  0-00         0-00  0-80. 

Like  the  hezahedial  Iron-pyrites,  its  chemical  formula  is 
Fe  S  *.  Before  the  blowpipe  it  also  comports  itself  like  that 
spedes.  Some  of  its  varieties  are  particulariy  sul^Ject  to 
decomposition. 

3.  Tlie  prismatic  Iron-pyrites  is  less  ftequently  met  with 
in  nature  than  the  hexahedral  one,  and  seldom  without  it  t 
it  seems  most  plentiful  in  beds  of  coal  and  the  accom* 
panying  strata  of  clay.  It  \s  found  likewise  in  metalliferous 
veins  with  ores  of  ulver,  lead,  and  copper,  also  with  rhom* 
bohedral  Lime-haloide,  octahedral  Fluor4ialoide,  prismatic 
Hal-baryte,  and  other  species. 

4.  Radiated,  hepatic,  and  cellular  pyrites  are  found  in 
several  parts  of  Saxony,  particularly  near  Freiberg,  Mem- 
mendor^  ftc,  hepatic  pyrites  at  Johanngeorgenstadt,  radia- 
ted and  spear  pyrites  at  Joachimsthal,  Littmitz,  and  Altsat- 
tel  in  Bohemia,  the  former  also  at  Schemnitz  in  Hungary 
and  Almerode  in  Hessia;  cockscomb  pyrites  in  Derbyshire. 
Spear-pyrites  and  radiated  pyrites  in  beautiful  stalactitic 
groupes  are  found  in  ComwalL  Several  varieties  are  be- 
sides met  with  in  the  Hartz,  in  the  Black  Forest,  in 
France  and  other  countries. 

6.  The  varieties  of  this  species  are  very  usefiil  in  ma- 
nufiicturing  sulphur,  sulphate  of  iron  and  sulphuric  add. 

1.  BHOMBOHKDBAL  IB0K-PYKITE8. 

Bhomboidsl  Iron-pyrites  or  Magnetic  Pyrites.  Jam. 
Syst  VoL  IIL  p.  306.  Man.  p.  §74.  Magnetic  Iron- 
Pyrites.  Phxll.  p.  231.  Magnetkies.  Wxeh.  Hofim. 
H.  B.  IIL  2.  S.  S12.  Magnetkies.  Hausm.  I.  S.  144. 
Leberides.  Leovh.  8.  330.  Fer  sulfiir^  ferrif^. 
Haut.  TabL  comp.p.  08.  Fer  sulfur^  magn^que. 
Tiait^  2de  Ed.  T.  IT.  p.  64. 

VOL.  n.  2  o 
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Fundamental  fonn.  Hhombohedron.  Vol.  I.  Fig.  7. 

Simple  forms.  R  —  gd  (P) ;  R  (a)  ;  R  +  qd  ((2)  ; 
P  +  n(c);  P  +oo(Jf). 

Combinations.  1.  R  —  oc.  P  +  od.  2.  R  — *  oo. 
P.  P  4-  QD.  Sim.  Fig.  112.  Inclination  of  P  on 
a  =  186^ ;  of  P  on  c  =  lO^*  13',  Bouenon. 

Cleavage,  R  — •  oo  perfect ;  P  +  od  less  distinel. 
Fracture  small  and  imperfect  conchoidal.  Sur- 
face rough,  particularly  P  +  oo,  sometimes  also 
horizontally  streaked.     Subject  to  tarnish. 

Lustre  metallic.  Colour  intermediate  between 
bronze-yellow  and  copper-red.  Streak  dark 
greyish-black. 

Slight  action  on  the  magnet.  Brittle.  Hardness 
=  8-6  ...  4-6.  Sp.  Gr  =  4-681,  of  a  cleavable 
variety. 

Compound  Varieties.  Massive:  composition 
granular,  individuals  of  various  sizes,  er  even  im- 
palpable.   Fracture  uneven. 

OBSERVATIOirS. 

1.  Tiie  varieties  of  the  present  species  have  been  divid- 
ed into  FoHated  and  Common  Magnetic  PyrUes,  which  are 
easily  distinguished  from  one  another,  as  their  division 
depends  upon  one  single  character,  the  presence  of  deavage 
in  the  former,  and  the  want  of  it  in  the  hitter,  on  account 
of  the  too  small  size  of  the  component  individualB. 

S.  Oneanaljrsisby  Hatchett,  and  two  by  STaoxBTzm, 
have  jielded  the  following  proportions : 

Iron        63*50        69*85        56*37. 
Sulphur  36-60        40*15        43*63. 
The  first  of  these  is  expressed  bj  Fe  S ' ,  which  contains 
62^7  iron,  and  37*23  sulphur ;  the  others  are  considered 
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as  mixtures  of  the  two  suljAurets.  In  other  respects  it 
differs  little  from  the  two  preceding  species.  It  is  often 
fi>rmed  in  slags. 

3.  It  occurs  in  beds  along  with  other  minerals  contain- 
ing iron,  with  dodecahedral  Gamet-blende,  &c.  It  forms 
an  accidental  ingredient  of  several  rocks,  and  crystallises 
in  their  fissures.  Its  presence  has  also  been  ascertained  in 
several  meteoric  stones. 

4.  The  locality  of  some  large  and  distinct  crystals,  pre- 
served in  some  of  the  Vienna  collections,  is  not  known. 
Small  crystals  are  found  at  Andreasbeig  in  the  Hartz. 
The  compound  varieties  occur  more  plentifully.  There 
are  deavable^  ones  at  Bodenmais  in  Bavaria,  and  various 
others  at  Breitenbrunn  and  Geyer  in  Saxony,  at  Giewn  and 
Querbach  in  Silesia,  in  the  Hartz,  in  several  districts  of 
Stiria,  particularly  at  Obedach,  in  ComwaU  and  other 
countries. 

6.  It  does  not  seem  as  if  anywhere  the  rhombohedral 
Iron-pyrites  alone  were  employed  to  any  use ;  but  as  it 
occurs  often  along  with  the  hexahedral  Iron-pyrites,  it  is 
used  for  the  same  purposes. 

GkhosV.    COPPER-PYRITES. 
1.    PCTAHEDEAL  COPPEE-PYBlTEfl. 

^^^§?Jf^  S?PP!u  ''>*'•  ^^^  ^«^  ™-  P^  334.  Man. 
^o^  i    Buntkupfeierz.  Purple  Coppen  Pbill.  ^ 

KuVelr^^^^^^^  Bunu 

Fundamtaital  form.    Hexahedron.  Vol.  I.  Fig.  i. 

Simple  fonns.    H  (a) ;  O  (F).      Char,  of  Comb. 
Tessular.      Combination.    H.  0.,  Vol.  I.  Fim 
3.  and  4.,  Cornwall.  ' 
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Cleavage,  traces  in  the  directkai  of  the  octahedroo. 
Fracture  small  conchoidal,  uneven.  Surface  ge- 
nerally rough,  particularly  the  hexahedrcm,  and 
cXbsa  curved,  much  subject  to  tarnish. 

Lustre  metallic.  Colour  intermediate  between 
copper-red  and  pinchbeck-brown.  Streak  pale 
greyish-black,  a  little  shimng. 

Badier  sectile.  Hardness  =  S-0.  Sp.  6r.  =  5-008, 
fifomthe  BannaL 

Compound  VaHetiea.  Twin-crystals:  axis  of 
revolution  perpendicular,  face  of  composition  paral- 
lel to  a  face  of  the  octahedron,  the  individuals  be« 
ing  continued  beyond  the  face  of  composition.  Fig* 
12B.  Massive:  composition  granular,  strongly  con- 
nected, fracture  conchoidal  and  uneven, 

OB8ES.VATIOK8. 

1.  The  tessular  ferm  of  the  present  species  has  been  first 
recognised  bj  Mr  W.  Phillips  in  very  distinct  crystalsy 
resembling  Fig.  3.  (YoL  L).  Generally,  however,  parti- 
cularly the  laiger  crystals,  are  less  reguhirly  formed,  and 
grouped  in  twins  resembUng  those  of  octahedral  Fluor-ha- 
loide  and  rhombobedral  Kouphone-spar. 

2.  Aocording  to  Mr  R.  Phillips,  it  consists  of 

Copper  61*07* 

Sulphur  23*70* 

Iron        14*00. 

Silica        0-60. 
The  fbrmuk  Fe  S*  -h  4  Cu  S  agrees  very  nearly  with  this 
analysis,  giving  the  proportions  of  copper,  iron,  and  sul- 
phur, i«  62*67  :  13-44  :  23-89.     Before  the  blowpipe  it 
comports  itself  very  much  like  pyramidal  Copper-pyrites. 

3.  It  occurs  in  beds  and  veins,  the  ciystaU^  varieties 
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only  in  veiiifl.  It  is  aocompenied  diiefl j  bj  various  other 
ores  of  copper. 

4.  At  Orawitza  and  other  places  in  the  Bannat,  the  oc- 
tahedral Copper-pyrites  occurs  in  beds,  and  is  very  fre- 
quently associated  with  dodecahedral  Garnet.  It  is  found 
likewise  in  beds  in  the  cupriferous  shale  of  the  Mansfeld, 
included  in  thin  layers  in  the  bituminous  marl-slate.  Seve- 
ral of  the  Saxon  veins  contain  varieties  of  it ;  but  it  is  par- 
ticularly found  in  Cornwall,  which  contains  the  only  loca- 
lities where  crystals  have  been  discovered,  in  the  vicinity  of 
Redruth.  In  smaller  quantities  it  is  found  also  in  Ireland, 
Hessia,  Silesia,  in  Norway  and  Sweden,  in  Greenland,  Sue, 

&  It  is  a  valuable  mineral  fiur  extracting  copper. 

SL  PYRAMIDAL  COPPEB-PT RITES. 

Octahedral  Copper-Pyrites  or  Yellow  Copper-Pyrites. 
Jam.  Syst.  voL  III.  p.  310.  Pyramidal  Copper-py. 
rites.  Man.  p.  275.  Copper  Pyrites.  Yellow  Coppor 
Ore.  Phill.  p.  302.  Kupferkies.  Wehk.  Hofim.  H. 
B.  III.  2.  S.  113.  Gememer  Kupferkies.  Hausic  I. 
S.  102.  Kupferkies.  Leomh.  S.  26a  Cuivre  pyriteux. 
Hauy.  Traits,  T.  III.  p.  629.  TabL  comp.  p.  86. 
Traits,  2de  £d.  T.  III.  p.  432. 
Haidivoer.  Mem.  Wem.  Soc.  VoL  IV.  p.  1.  Phzli- 
Ann.  of  PhiL  VoL  III.  p.  298. 

Fundamental  form.    Isosceles  four-sided  pyramid. 
P  =  109^  68',  108«  4ff.  VoL  I.  Fig.  8.  R.  G. 

a  o.  V  1-9412. 

Simple  forms.    P  — QD(a);  F —  *  (d)  =  l5B^&j 
88^  86';   P  —  2  =  18*»  ly,  69**  44';   P  —  1 

(b)  =  my  8(r,  89"  y ;  T(PF)  Alston,  Cum- 
berland;  P  +  1  (c)  =  10r  49',126"ir;  P+« 
=  96*88',  140081';  P  +oo;  ^F  —  S  (e) 
=  146**  «y,  49^60';  ^P  — 2  (g-)  =  184»  ly, 
660  36^.  _^_  p  (^)  _  108^18'.  lir 60^;  [P+  oo]; 

(P  +  od)'  =  126**  62^  ir,  148°  T  48". 


470  PHYSIOGRAPHY.  CLASS  II. 

Char,  of  Comb.  Hemi-pyramidal  with  inclined  faces. 

P  P 

Combinations.  1.  P— od.  y  —  Y"  Sim. Fig. 92. 

Consolidated  mines,  Cornwall. 

2.  P.  P  +  1.  Alte  Elisabeth  mine,  Freiberg. 

3.  P  —00.  P  — 1.  |.  — f  P  +  1.  Fig.  109. 
Kurprinz  mine,  Freiberg. 

4.P-00.  n±?r-J.  |.  ^^P-2.  P-l. 

•    P     P4.1      -^-*     -^P-g 
^^-jP.    P  +  1.  ^-.  ^. 

(i^P^^    _P     Fj     i78»    i^^^. 

2  8         *^ 

tion  of/ on /over  ^  =  166^  36'. 

Cleavage,  P  +  1,  sometimes  very  perfect,  but  in- 
terrupted ;  P  —  00  indistinct  Fracture  am- 
choidal,  more  or  less  perfect.  Surface  P  —  1 
generally  horizontally  streaked.  The  alternat- 
ing enlarged  faces  of  P  are  irregularly  streaked 
parallel  to  the  edges  of  combination  with  P  -{-  1, 
and  often  uneven ;  the  other  faces  of  P  are  faint- 
ly but  regularly  streaked  in  the  same  direction, 
and  much  more  smooth.  The  remaining  faces  are 
ahnost  all  smooth,  and  often  possess  a  high  lustre. 

Lustre  metallic.  Colour  brass-yellow.  Streak 
greenish-black,  a  little  shining. 

Rather  sectile.  Hardness  =  8*5  ...  4*0.  Sp.  6r. 
=  4  169. 


•  A  fixie  CTTstal  of  thlB  form  is  in  the  cabinet  of  Mr  Allah.   H. 
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Compownd  Varieties,  Twin-crystals :  face  of 
eompo^tion  parallel,  axis  of  revolution  perpendicu- 
ktr  to  a  face  of  P,  similar  to  the  composition  of  the 
octahedron,  Fig.  156;  9.  Face  of  composition  per- 
pendicular, axb  of  revolution  parallel  to  a  terminal 
edge  of  P  +  1.  This  law  is  complementary  to  the 
preceding  one ;  3.  Face  of  composition  perpendi- 
cular, axis  of  revolution  parallel  to  one  of  the  ter- 
minal edges  of  P.  These  three  kinds  of  regular 
eompo^tion  are  not  only  often  repeated  in  parallel 
layers,  and  contiguous  to  the  different  homologous 
parts  of  the  cry&^s,  bnt  they  are  even  found  to 
take  place  at  the  same  time.  Globular,  reniform, 
botryoidal,  stalactitic,  and  other  imitative  shapes : 
surface  generally  rough,  sometimes  also  smooth, 
composition  unpalpable,  fracture  flat  conchoidaL 
Massive  :  composition  granular,  of  various  sizes  of 
individuals,  often  impalpable,  and  commonly  strong- 
ly coherent,  fracture  uneven  or  flat  couchoidal, 

OBSEBTATIONS. 

1.  Pyramidal  Copper-pjrrites  has  been  found  to  contain 
Copper      30-20    30*60        41-00       32-00       34-40    33-12. 
Iron  32-30    3300       17*00       3400       30-47    3000. 

Sulphur    37*00    35-00        45-00       33-00       38-67    36-52. 
Silica  000      0-00         0-00         0-00         0-27      0-39. 

GuxvivxAU.  Lampad.  BaEiTu.  H.  Rose. 
Upon  charcoal  it  becomes  black  before  the  blowpipe,  and 
red  on  cooling.  It  melts  into  a  globule,  which  becomes 
magnetic  if  kept  in  the  blast  for  some  time.  With  borax 
it  yields  a  globule  of  copper.  It  is  partly  soluble  in  dilute 
nitric  acid  ;  the  solution  is  green,  and  the  undissolved  part 
aoBsists  of  sulphur. 
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S.  Pjiuuidil  Copper-pTrites  is  equallj  fireqaeiit  in  beds 
and  veins.  In  beds  it  is  sccompanied  bj  vaiious  ores  of 
iron  and  copper,  by  hexahedral  I^ead-gUmoe,  dodecahednl 
Garnet-blende,  several  species  of  Au^te-spar,  Ac ;  in  veins 
it  is  found  along  with  a  great  vaiiet j  of  difierent  spedas^* 
among  which,  besides  the  preceding  ones,  we  notice  scvatal 
ores  of  silver,  as  hexahedral  Silver-glance,  &c  It  often  ocean, 
aocompan jing  pyramidal  Tin-ore  and  prismatic  Scheelium* 
<Hre.  The  bladt  friable  substance  caUed  CopperMadc^  is  the 
product  from  the  decomposition  of  pyramidal  C6pper-pjr« 
rites,  but  also  from  that  of  several  other  species.  If  pure, 
it  is  the  peroxide  of  copper. 

S.  Pyramidal  Copper-pyrites  is  found  in  many  countries. 
It  occurs  in  veins  in  Saxony,  particularly  in  well  defined 
crystals  in  the  mine  of  Kurprinz  near  Freiberg,  also  in 
Anhalt,  in  the  Harts,  and  particularly  in  very  large  quan* 
titles  in  ComwalL  In  beds  it  is  found  in  the  Bannat  of 
Temeswar,  in  the  county  of  GUhninr,  and  other  districts  in 
Hungary,  in  Stiria,  in  Thuringia  and  Mansfeld,  and  pro* 
bably  also  in  Anglesea,  where  large  quantities  of  it  occur. 
Much  pyramidal  Copper-pyrites  is  also  met  with  in  Nor* 
way,  Sweden,  Siberia,  &c.  That  from  the  Eammelsbet|g 
near  Goslar  in  the  Hartz  forms  an  intimate,  and  often 
near^  impalpable  mixture  with  hexahedral  Iiead.Fg]ance^ 
dodecahedral  Garnet-blende,  and  hexahedral  Iron*pyrites» 
and  occurs  in  the  shape  of  a  bed  in  greywacke. 

4.  Pyramidal  Copper-pyrites  is  a  very  important  mineral 
for  the  production  of  Copper.  It  is  also  used  for  obtaining 
blue  vitriol  or  sulphate  of  copper. 
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